


























NEW CAMPUS LIFE CENTER 






FPE 596 – Culminating Experience  
Fire Protection Engineering  
California Polytechnic State University 















JULY 16, 2020 
 
 




This project report is a result of a class assignment; it has been graded and accepted as fulfillment of the 
course requirements. Acceptance of this report in fulfillment of the course requirements does not imply 
technical accuracy or reliability. Any use of information in this report is done at the risk of the user. These 
risks may include, but may not be limited to, catastrophic failure of the device or infringement of patent 
or copyright laws. California Polytechnic State University at San Luis Obispo and its staff cannot be held 






Water Based Fire Suppression, Mass Notification Fire Alarm, Egress Modeling, Performance-Based Design, 
Fire Dynamics Simulator (FDS) 
  




This project report is a fire and life safety evaluation of a newly constructed building. The new Campus 
Life Center (CLC) building is located on the campus of Emory University in Atlanta, Georgia. The CLC is a 
student center where students, staff, and guests can gather to socialize, study, eat and attend 
conferences. The prescriptive requirements were based on the Georgia State Fire Codes, adopted on 
January 2014 and served as code of record for this facility. Occupant classification was established from 
both International Building Code (IBC) and Life Safety Code (LSC), NFPA 101, to determine construction 
type, interior finish and egress requirements. Building elements such as walls, doors, and floors were 
identified and verified that the elements met the construction type and interior finish requirements as 
specified in the building codes. Egress component widths were verified and exceeded the capacity width 
needed for the classified occupancy densities in the building. Incoming fire water line provided sufficient 
capacity for the automatic wet-sprinkler system without the need for a fire pump based on the 
calculated demand of the remote sprinkler area. This facility is equipped with an addressable fire alarm 
– mass notification system. The system was installed to monitor the automatic wet-sprinkler system, 
provide automatic and manual detection, and notify occupants of an emergency event including, fire, 
weather, and active shooter in the building. The smoke management design in this building was based 
on powering down mechanical equipment to reduce smoke movement throughout the building. A 
performance-based analysis was performed and documented in this report. A computer-generated 
movement model was created to determine occupant evacuation. The total time for all occupants to 
egress the building is defined as the required safe escape time (RSET) and was six-minutes. Tenability 
was established by a set value limit of visibility, temperature and the amount of carbon monoxide in a 
given space for occupants to safely escape during a fire event. Two design fires were selected and 
analyzed using fire dynamics simulator (FDS) and SmokeView. The first design fire was located on the 
second level, centrally positioned in a double story, 30-feet tall space with a concentrated assembly 
occupancy. The design fire was modeled in the space with stackable polypropylene chairs with steel 
frame as the fuel source. It took less than 200 seconds to evacuate this space. During that time there 
was no issues with getting close to untenable conditions while the fire grew in this space. The second 
design fire was located in the University Emporium, also located on the second level. In the mercantile 
occupancy, the store shelves with paper and plastics products were the main fuel source for the fire. 
Tenable conditions became close to their limit for occupants to egress the space. At 30-seconds, 
occupants were able to evacuate this space but not the entire floor. Recommendations based on the 
prescriptive and performance-based analysis for this student center are to provide clear pathways 
throughout the emporium so occupants can leave under 30-seconds. In commons area, furniture 
placement during functions that support large occupant capacities should be analyzed to limit queuing in 
egress pathways. Smoke detection in the double high space would provide earlier notification to 
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This report presents an evaluation of the fire and life safety program for Emory University’s newly 
constructed Campus Life Center (CLC). This report describes the prescriptive and performance-based 
approach to the application of the life safety features for this building. Prescriptive analysis will be based 
on the code of record, the George State Fire Code adopted in January 2014. The analysis performed 
included occupancy classification, construction building type, interior finishes, fire department access, 
occupancy density, exit capacity, automatic wet-sprinkler system, and fire alarm and mass notification 
system. The performance-based approach will examine timed egress calculation for total building 
evacuation and compare them to an established tenability minimum during two prescribed fire scenarios. 
Recommendations will be given at the end of this report based on the evaluation results from both the 
prescriptive and performance-based approaches.   
 
1.2. Building Summary 
 
The new CLC is a newly constructed three-level structure with a total area of approximately 114,000 sq. 
ft. The CLC has a restaurant with a commercial kitchen, café, retail space, lounge areas, multi- purpose 
assembly areas, and business use space. Level 1 has the largest usable square footage at 
approximately 63,000 sq. ft. Level 2 is bisected by an outdoor plaza, creating Pavilion 1 and Pavilion 2 
for Levels 2 and 3; however, Level 3 has a communicating, enclosed bridge to connect the two portions 
of the building. Figure 1 illustrates a rendering of the building during the design phase. 
 
 
Figure 1: Building Elevation Rendering 
 
Figure 2 is an aerial photo of the new constructed CLC facility looking West. On this side of the building 
is showing only two stories visible while the first story is below grade.  
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Figure 2: Aerial Photo, West Facing 
 
 
Figures 3 and 4 show the East and West building elevations, respectively. The overall building height is 
54' - 6" with Level 1 being the tallest at 24' - 6". The second and third levels have a height of 15’-0” 








Figure 4: West Elevation 
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Figure 5: Level 1 Floor Plan  
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Figure 6: Level 2 Floor Plan 
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Figure 7: Level 3 Floor Plan 
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1.3. Applicable Codes and Standards  
 
The design of the fire protection and life safety systems was evaluated by the requirements of the code 
of record and are listed below. 
• Rules and Regulations of the Safety Fire Commissioner, Chapter 120-3-3, Rules and 
Regulations for the State Minimum Fire Safety Standards (Chapter 120-3-3) 
• 2012 NFPA 101, Life Safety Code (LSC), as modified by Chapter 120-3-3 
• 2012 International Building Code (IBC) as amended by the Georgia Department of Community 
Affairs 
• 2012 International Mechanical Code (IMC) as amended by the Georgia Department of 
Community Affairs 
• 2012 International Plumbing Code as amended by the Georgia Department of Community 
Affairs 
• 2011 NFPA 70, National Electrical Code (NEC), as amended by Chapter 120-3-3 
• 2012 International Fire Code (IFC) as modified and amended by Chapter 120-3-3 and the 
Georgia Department of Community Affairs, respectively 
• 2013 NFPA 72, National Fire Alarm and Signaling Code, as modified by Chapter 120-3-3 
• 2013 NFPA 13, Standard for the Installation of Sprinkler Systems, as modified by Chapter 120-
3-3 
• 2013 NFPA 10, Standard for Portable Fire Extinguishers, as modified by Chapter 120-3-3 
• 2013 NFPA 80, Fire Doors and Windows, as modified by Chapter 120-3-3 
• 2014 NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial Cooking 
Operations, as modified by Chapter 120-3-3 
• 2013 NFPA 20, Standard for Installation of Stationary Pumps for Fire Protection, as modified 
by Chapter 120-3-3 
• 2010 ADA Standards for Accessible Design, and Rules and Regulations of the Safety Fire 
Commissioner, Chapter 120-3-20, Access to and Use of Public Facilities by Handicapped 
Persons (Chapter 120-3-20) 
• Emory Campus Services Design and Construction Standards, February 2016 
Figure 8 is excerpted from Chapter 120-3-3 which modifies the IFC to provide a Codes Reference Guide 
that is applicable throughout the State of Georgia. The codes listed in the primary column was utilized 
for the associated area of this facility. 
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Figure 8: Codes Reference Guide Excerpted from Chapter 120-3-3 
 
1.4. Summary of Fire Protection Features 
 
The following fire protection features were provided based on the code of record: 
• Non-combustible construction for elevator hoistways and machine rooms 
• 2-hour rating for hoistways, elevator control rooms, and/or elevator machine room. 
• 2-hour rated shafts. 
• 1-hour rated electrical rooms if room contains a dry-type transformer over 112.5 kVA, 
except where one of the following applies: 
1. Transformers with Class 155 or higher insulation systems and separated from 
combustible material by a fire-resistant, heat-insulating barrier or by not less than 6 
feet horizontally and 12 feet vertically. 
2. Transformers with Class 155 or higher insulation systems and completely enclosed 
except for ventilating openings. 
• Wet pipe sprinkler system in accordance with NFPA 13. 
• Fire alarm voice communication system in accordance with NFPA 72. 
• Fire extinguisher locations, emergency lighting, and exit signs in accordance with NFPA 10 
and NFPA 101. 
• Means of egress will comply with NFPA 101. 
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2. BUILDING AND LIFE SAFETY CODE PRESCRIPTIVE ANALYSIS 
 
The CLC was constructed in accordance with the fire resistive construction requirements, maximum 
allowable floor area and building height limitations, and building separation/exposure protection 
requirements of the IBC, and selected fire resistive construction requirements of NFPA 101. 
 
2.1. Occupancy Classification 
 
2.1.1. International Building Code (IBC) 
 
According to the IBC, the building is classified as non-separated mixed-use occupancy with the primary 
intended use being Assembly Occupancy.  The uses are as follows: 
• Assembly Group A-2 and A-3 
• Business Group B 
• Accessory S-2 
 
2.1.2. Life Safety Code (LSC) 
 




• Incidental Storage 
The assembly area space and office area space will not be separated from each other; therefore, the 




2.2. BUILDING CONSTRUCTION 
 
To meet the intended use of each level of the building, and to meet the height and area requirements 
within Chapter 5 of the IBC, the building was constructed as Type IB as defined by Chapter 6 of the 
IBC. Table 1 lists the required fire resistance ratings for a Type IB based on the construction type (IBC 
Table 601) and fire separation distance (IBC Table 602). The CLC building is located at a distance more 
than 10 feet but less than 30 feet from another structure.  
 
Table 1: Type IB Construction Requirements  
Building Element Required Fire Resistance Rating 
Primary Structural Frame 2-hour 
Primary Structural Frame: Supporting Roof Only 1-hour 
Exterior Load Bearing Walls: Based on Fire 
Separation Distance (IBC Table 602) 
2-hour 
Interior Load Bearing Walls 2-hour 
Interior Load Bearing Walls: Supporting Roof Only 1-hour 
Exterior Non-Bearing Walls: Based on Fire 
Separation Distance (IBC Table 602) 
1-hour 
Interior Non-Bearing Walls 0-hour 
Floor Construction and Secondary Members 2-hour 
Roof Construction and Secondary Members 1-hour 
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2.2.1. Building Height and Area 
 
Basic allowable height and area without increase for sprinkler protection, frontage, and multi-story 
buildings are presented in IBC Table 503.  Height and area increase permitted by IBC Sections 504, 506 
& 507 are dependent on several factors including occupancy classifications, construction type 
classification, frontage, sprinkler protection, and the number of stories. Based on the area of Assembly 
space on Level 1, and the desire for a more open building layout, Type IB construction type was used to 
allow for no fire resistive separations between Assembly and Business Occupancies. 
Code Reference: IBC Table 503 and IBC Section 508 
Required: Type IB 
Provided: Type IB 
 
2.2.2. Fire Resistance Rated Construction 
 
Fire resistance rated construction is required to comply with the NFPA 101 
The following separations are provided in the building: 
• 2-hour rated elevator machine room and 2-hour rated elevator shaft. 
• 1-hour rated electrical rooms if room contains a dry-type transformer over 112.5 kVA, except 
where one of the following applies: 
1. Transformers with Class 155 or higher insulation systems and separated from 
combustible material by a fire-resistant, heat-insulating barrier or by not less than 6 feet 
horizontally and 12 feet vertically. 
2. Transformers with Class 155 or higher insulation systems and completely enclosed except 
for ventilating openings. 
Asbestos-free firestopping material capable of maintaining an effective barrier against flame, gases and 
temperature will be provided for penetrations in fire resistance rated walls and assemblies. 
Code Reference: NFPA 101, Section 8.2.3 and 8.3.5.1 
Required: Fire resistance rated construction required for protection of hazards, vertical openings, 
and exit enclosures. 
Provided: Fire resistance rated construction as shown in Figures 9, 10, and 11 and on the Life 
Safety Plans in Appendix A. 
 
2.2.3. Vertical Openings 
 
There are several vertical openings connecting the levels within the building, and all must be classified and 
protected in accordance with the NFPA 101. 
Shaft enclosures was provided with 2-hour fire barriers in accordance with NFPA 101, Section 8.6.5. 
NFPA 101, Section 12.3.1 (3) states that “Assembly Occupancies protected by an approved, supervised 
automatic sprinkler system in accordance with Section 9.7 shall be permitted to have unprotected vertical 
openings between any two adjacent floors, provided that such openings are separated from unprotected 
vertical openings serving other floors by a barrier complying with 8.6.5.” The CLC has a total of two vertical 
openings that connect two adjacent floors which will be unprotected as allowed by this section of the code. 
Code Reference: NFPA 101, Section 8.6 and 12.3.1. 
Required: Vertical openings required to be protected per NFPA 101, Section 8.6 and 12.3.1. 
Provided: See Life Safety Plans for vertical opening protection provided. 
The Grand Stair was separated from Level 1 by a 1-hour fire-resistance rated shutter that will shut upon 
activation of a smoke detector and shown in Figure 9. 
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2.2.4. Interior Finish 
Tables 2 through 4 summarizes the interior finish classifications for the building (most restrictive applies 
for non-separated mixed use) per NFPA 101, 10.2.2 and 12.3.3: 
 
Table 2: Interior Finish, Assembly Occupancy, Sprinkler Protected 
Area Interior Finish Classification Floor Finish Classification 
Exits A I or II 
Exit Access Corridors A or B I or II 
Other Spaces A or B Not Applicable 
 
Table 3: Interior Finish, Business Occupancy, Sprinkler Protected 
Area Interior Finish Classification Floor Finish Classification 
Exits A I or II 
Exit Access Corridors A or B I or II 
Other Spaces A, B, or C Not Applicable 
 
Table 4: Interior Finish, Stoarge Occupancy, Sprinkler Protected 
Area Interior Finish Classification Floor Finish Classification 
Exits A or B I or II 
Exit Access Corridors A, B or C I or II 
Other Spaces A, B or C Not Applicable 
 
Tables 5 and 6 classifies the interior finishes criteria from NFPA 101: 
 
Table 5: Interior Finish Classification 






Class A 0 – 25 0 – 450 
Class B 26 – 75   0 – 450 
Class C 76 – 200 0 – 450 
 
Table 6: Interior Floor Finish Classification 
Interior Floor Finish Critical Radiant Flux 
Class I > 0.45 W/cm2 
Class II 0.22 – 0.45 W/cm2 
 
Code Reference: NFPA 101, 10.2.2 & 12.3.3 
Required: Interior finish criteria will comply with NFPA 101, 10.2.2 & 12.3.3 
Provided: Interior finish and insulation complied with requirements summarized above. 
 
The CLC is a Type IB constructed building based on the classified occupancy, and height and area calculations. 
Construction rating for this building meets the requirements of the IBC for a Type IB construction type. The 
required flammability ratings were sufficient based on the code requirement in LSC by classification of occupancy. 
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2.3. FIRE DEPARTMENT ACCESS 
 
Fire department vehicle access was laid out in accordance with IFC Section 503. 
Vehicle access is required to extend to within 150 feet of all portions of the facility but may be decreased 
by the AHJ due to the building being equipped with an automatic fire sprinkler system. Fire department 
access lanes are required to be marked and maintained so that emergency responders have unimpeded 
access to the building. 
In accordance with IFC, Section 503, vehicle access roads are required to comply with the following 
dimensional criteria. 
• Minimum unobstructed width: 20 feet. 
• Minimum unobstructed vertical clearance: 13.5 feet. 
• Minimum turning radius: Determined by fire code official. 
• Maximum dead-end length: 150 feet. 
• Minimum load carrying capacity: Coordinate with local fire department. 
• Maximum truck length: Coordinate with local fire department. 
A fire department connection (FDC) was provided for the building. A check valve was provided between 
the FDC and the sprinkler system riser. All freestanding FDCs were installed with a fixed identification 
sign and had a minimum of 3 feet clearance from obstructions as required by the IFC. Stand-alone FDCs 
(Siamese FDC) were to drain into an accessible dry well. 
Roof access was not required for the building. IBC, Section 1009.13 requires that one stairway be 
provided to the roof for buildings with four or more stories above grade plane. Since the building is less 
than four stories, roof access is not required; however, there is roof access be provided from the 
Northwest stair. The roof is not an “occupiable story” as defined within Chapter 120-3-3; therefore, the 
building remains a 3-story building and no changes are required for the stair that extends to the roof. 
 
2.4. MEANS OF EGRESS ANALYSIS 
 
The means of egress was compliant with NFPA 101, Chapter 7, Means of Egress, and Chapter 12, 
New Assembly Occupancies. Means of egress components are based on the provisions for 
buildings protected throughout with an automatic sprinkler system. 
Refer to the Life Safety Plans in Appendix A or Figures 9, 10 and 11, for details on the means of egress. 
The grand central stair is not used as a means of egress. The exit stair from the loading dock will be 
utilized as a means of egress and will comply with the following: 
• Clear exit signage in the loading dock area, 
• Striping along the floor of the loading dock to denote the means of egress pathway to the stair, 
• Signage along the walls to indicate that the area is a means of egress, and 
• By the order of the Fire Marshal, is to be kept clear and unobstructed and be provided with 
emergency lighting. 
 
2.4.1. Number of Means of Egress 
 
Code Reference: NFPA 101, Section 12.2.4 and 7.4 
Required: Chapter 12 Number of means of egress to comply with Section 7.4, requires two 
means of egress from any story with less than 500, three means of egress for occupant load 
of 500-1000, and four means of egress for occupant load of greater than 1000. 
Provided: The number of means of egress have been met for each area.  Shown in Tables 10 
through 13 is the occupant load for each level. Number of exits are shown on Figures 9, 10 and 11. 
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Where more than one exit, exit access, or exit discharge was required from the building or portion 
thereof, they shall be remotely located from each other and be arranged to minimize the possibility that 
more than one has the potential to be blocked by any one fire or other emergency condition. The 
minimum separation distance between the two exits, exit accesses, or exit discharges, shall be not less 
than one- third the length of the maximum overall diagonal dimension of the building or area to be 
served per NFPA 101, Section 7.5.1.3.3. See Figure 10, Life Safety Level 2 Floor Plan, for the worst-case 
scenario. The diagonal dimension for the South Pavilion was at 123’ – 5” and the exit separation was at 
50’ – 1”. This arrangement and the other areas of the building are satisfied with the requirements for exit 
separation.  
 
2.4.2. Egress Arrangement 
 
The means of egress arrangement for Assembly and Business Occupancies are shown in Tables 7 and 8. 
 
Table 7: Egress Arrangement, Assembly Occupancy, Sprinkler Protected 
Component Maximum Distance 
Travel Distance 250 feet 
Common Path of Travel 
20 feet (serving 50 persons or more) 
75 feet (serving less than 50 persons) 
Dead End Corridor 20 feet 
 
Table 8: Egress Arrangment, Business Occupancy, Sprinkler Protected 
Component Maximum Distance 
Travel Distance 300 feet 
Common Path of Travel 100 feet 
Dead End Corridor 50 feet 
 
Doors are required to swing in the direction of egress travel when serving a room or area with an 
occupant load of 50 persons or more per NFPA 101, Section 7.2.1.4.2. 
The forces required to open any door leaf manually in a means of egress are not permitted to exceed 
15 lbf to release the latch, 30 lbf to set the leaf in motion, and 15 lbf to open the leaf per NFPA 101, 
Section 7.2.1.4.5 and 7.2.1.7. 
Code Reference: NFPA 101, Section 7.2 
Required: See discussion above for egress arrangement, door swing, and opening force criteria. 
Provided: Egress arrangement, door swing, and opening force in the building has complied with 
requirements summarized above. See Life Safety Plans in Appendix A or Figures 9, 10 and 11 for 
exit arrangement and door swing based on occupancy.  
 
2.4.3. Exit Discharge 
 
Exit discharge was provided at grade level. Level 1 and Level 2 are provided with exit discharge 
locations. 
Code Reference: NFPA 101, Section 7.7 
Required: Exits are required to terminate directly to the exterior.  
Provided: Exit discharge requirements have been met. Each exit discharge is indicated with a red 
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2.4.4. Occupant Load 
 
The occupant load for the CLC was based on the occupant loading factors of NFPA 101, Table 7.3.1.2, as 
well as the Chapter 120-3-3 additional occupant load factors shown in Table 9: 
 
Table 9: Occupant Load Factors 
 
The occupant load for each floor is listed in Tables 10 through 13. 
In accordance with NFPA 101, Section 12.7.9.3, every room constituting an assembly occupancy and not 
having fixed seats shall have the occupant load of the room posted in a conspicuous place near the main 
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Table 10, Occupant Load Table - Level 1 
OCCUPANCY USE AREA OCCUPANT LOAD FACTOR OCCUPANT LOAD 
ASSEMBLY - CONCENTRATED 12919 SF 7 1846 
ASSEMBLY - UNCONCENTRATED 13355 SF 15 891 
BUSINESS 1201 SF 100 13 
CIRCULATION 12803 SF 100 129 
KITCHEN/ COMMERCIAL 9791 SF 100 100 
STAGES AND PLATFORMS 534 SF 15 36 
STORAGE/ MECHANICAL 9989 SF 500 41 
TOTALS 60591 SF  3056 
 
 
Table 11, Occupant Load Table - Level 2 - North 
OCCUPANCY USE AREA OCCUPANT LOAD FACTOR OCCUPANT LOAD 
ASSEMBLY - CONCENTRATED 2355 SF 7 337 
ASSEMBLY - UNCONCENTRATED 4799 SF 15 326 
BUSINESS 1691 SF 100 19 
CIRCULATION 7341 SF 100 74 
KITCHEN/ COMMERCIAL 604 SF 100 7 
MERCANTILE 860 SF 30 29 
STORAGE/ MECHANICAL 465 SF 500 6 
TOTALS 18114 SF  798 
 
 
Table 12, Occupant Load Table - Level 2 - South 
OCCUPANCY USE AREA OCCUPANT LOAD FACTOR OCCUPANT LOAD 
ASSEMBLY - UNCONCENTRATED 4280 SF 15 287 
BUSINESS 356 SF 100 4 
CIRCULATION 662 SF 100 7 
KITCHEN/ COMMERCIAL 921 SF 100 11 
STORAGE/ MECHANICAL 296 SF 500 4 





Table 13, Occupant Load Table - Level 3 
OCCUPANCY USE AREA OCCUPANT LOAD FACTOR OCCUPANT LOAD 
ASSEMBLY - READING ROOM 1322 SF 50 27 
ASSEMBLY - UNCONCENTRATED 3214 SF 15 219 
BUSINESS 5050 SF 100 54 
CIRCULATION 7459 SF 100 75 
STORAGE/ MECHANICAL 1311 SF 500 13 
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2.4.5. Means of Egress Capacity 
 
The following egress capacity factors apply per NFPA 101, Table 7.3.3.1 and are shown in Table 14: 
 
Table 14: Egress Capacity Factors 
Stairways 0.3 inches per person 
Level Components and Ramps 0.2 inches per person 
 
A minimum clear door width of 32 inches is required per NFPA 101, Section 7.2.1.2.1 and 7.2.1.2.3. 
A minimum stair width of 44 inches is required per NFPA 101, Section 7.2.2.2.1.2. 
Code Reference: NFPA 101, Section 7.2.1, 7.2.2, and 7.3.3.1 
Required: Calculate means of egress capacity using criteria summarized above. Comply with 
minimum door with of 32 inches and minimum stair width of 44 inches. 
Provided: Egress capacity calculations are shown on the Life Safety Plans in Appendix A and 
listed in Tables 15 through 18. 
 





















EXIT #1 (2) 74" 0.2 740 N/A N/A N/A 740 496 
EXIT #2 (3) 34" 0.2 510 N/A N/A N/A 510 496 
EXIT #3 (2) 66" 0.2 660 N/A N/A N/A 660 544 
EXIT #4 (4) 66" 0.2 1320 N/A N/A N/A 1320 1211 
STAIR #1 34" 0.2 170 60" 0.3 200 170 170 
STAIR #3 34" 0.2 170 54 0.3 180 170 139 
TOTALS 3570 3056 
 





















EXIT #10 (3) 34" 0.2 510 N/A N/A N/A 510 491 
EXIT #11 34" 0.2 170 N/A N/A N/A 170 157 
EXIT #12 (2) 68" 0.2 680 N/A N/A N/A 680 591 
TOTALS 1360 1239 
 





















EXIT #13 64" 0.2 320 N/A N/A N/A 320 195 
EXIT #14 34" 0.2 170 N/A N/A N/A 170 78 
EXIT #15 34" 0.2 170 N/A N/A N/A 170 79 
EXIT #17 34" 0.2 170 N/A N/A N/A 170 78 
TOTALS 830 430 
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STAIR #1 N/A N/A N/A 50" 0.3 166 166 136 
STAIR #2 N/A N/A N/A 50" 0.3 166 166 135 
STAIR #5 N/A N/A N/A 54" 0.3 180 180 117 
TOTALS 512 388 
 
2.4.6. Illumination of Means of Egress 
 
Illumination of means of egress is required in new assembly occupancies in accordance with NFPA 101, 
Section 12.2.8. The floors and walking surfaces within an exit and within portions of the exit access and 
exit discharge are required to be illuminated in accordance with NFPA 101, Section 7.8. 
Code Reference: NFPA 101, Section 12.2.8 and 7.8 
Required: The lighting is required to be provided such that the failure of any single lighting unit 
does not result in an illumination level of less than 0.2 ft.-candle (2.2 lux) in any designated 
area. 
Provided: Illumination of means of egress was provided and complied with requirements of NFPA 
101, Section 7.8. 
 
2.4.7. Emergency Lighting 
 
Emergency lighting was provided throughout the building in accordance with NFPA 101, Section 7.9. 
Emergency lighting is required to be provided in corridors, restrooms, interior rooms without natural 
light, exit access and exit discharge. 
Code Reference: NFPA 101, Section 7.9 
Required: See above for discussion on required lighting system characteristics. 
Provided: Emergency lighting was provided throughout the building as required by NFPA 101. 
Emergency lighting was provided at the exit discharge on the exterior of the building and was 
provided in corridors, restrooms, interior rooms without natural light, exit access and exit 
discharge. 
 
2.4.8. Exit Signage 
 
Exit signs will comply with the characteristics of NFPA 101, Section 7.10.  
Code Reference: NFPA 101, Section 7.10 
Required: Exit signs are required to be located above each exit access door and such that no 
point in an exit access corridor is in excess of the rated viewing distance, or 100 ft., whichever is 
less, from the nearest sign. 
Provided: Exit signs was provided as required to mark the means of egress. Exit sign are shown 
on the Life Safety Plans in Appendix A and on Figures 9 through 11.  
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Figure 9, Life Safety Level 1 Floor Plan 
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Figure 10, Life Safety Level 2 Floor Plan 
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Figure 11, Life Safety Level 3 Floor Plan 
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2.4.9. Accessible Means of Egress 
 
Accessible means of egress will comply with NFPA 101, Section 7.2.12 and 7.5.4. Section 7.5.4.1 requires 
that not less than two accessible means of egress be provided from each story in new buildings. Levels 1 
and 2 are both stories of exit discharge. Level 1 has one accessible means of egress directly to the 
exterior and in compliance with NFPA 101, Section 7.5.4; the second accessible means of egress is 
provided via an area of refuge with a two-way communication system incorporated into an enlarged 
story- level landing in Stair #3 in compliance with NFPA 101, Sections 7.5.4 and 7.2.12. Level 2 has two 
accessible means of egress directly to the exterior and in compliance with NFPA 101, Section 7.5.4. 
Level 3, which is not a story of exit discharge, will itself meet the requirements of an area of refuge in 
order to fulfill the accessible means of egress requirements as described below and noted on the code 
plans. 
Since the building involves an occupancy that is not exempt from the two-accessible room provision of 
the definition of an area of refuge, Section 7.1 requires that Level 3 have not less than two accessible 
rooms or spaces separated from each other by smoke-resisting partitions. As the building is fully 
sprinklered, Level 3 is also required to comply with Section 7.2.12.1, which states the following: 
• Each elevator landing shall be provided with a two-way communication system for 
communication between the elevator landing and the fire command center or a central control 
point approved by the authority having jurisdiction. 
• Directions for the use of the two-way communication system, instructions for summoning 
assistance via the two-way communication system, and written identification of the location shall 
be posted adjacent to the two-way communication system. 
• The two-way communication system shall include both audible and visual signals. 
 
Means of egress was determined to be compliant with NFPA 101, the Life Safety Code (LSC). This evaluation was 
based on reviewing the occupancy densities given in the LSC and calculating a total occupant load for the all 
occupiable areas in the building. Then taking the occupant load and comparing that to exit capacity to assure that 
the total occupant load is less than the exit capacity. In order for occupants to egress the building, a notification 
signal needs to be provided to the occupant. In the next section the fire alarm system will be discussed on 
detecting and notifying of a fire event in the building.   
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2.5. FIRE ALARM AND MASS NOTIFICATION SYSTEM 
 
The new fire alarm system was installed as fully addressable, microprocessor-based system with 
integrated controls and performance, and designed in accordance with the applicable codes and 
standards. All fire detection and alarm equipment were required to be a listed system from the same 
manufacturer. Per University campus standards, a Notifier Fire System was required to be the 
manufacturer of the fire alarm and voice evacuation system. The location of the fire alarm/mass 
notification control panel (FMCP) was in the main Electrical Room on Level 1. 
 
2.5.1. Initiating Devices Types and Locations in Building 
 
The fire alarm system was configured such that any fire alarm from a smoke detector, duct smoke 
detector, heat detector, manual pull station, sprinkler system water flow switches, and monitor module 
for release of kitchen suppression will automatically initiate a general evacuation signal. The devices are 
known as initiating devices that activate a fire alarm or supervisory signal at the FMCP. 
 
An analog photoelectric type smoke detectors are located in storage, mechanical, electrical and telecom 
rooms. Smoke detectors were also located in the elevator lobbies, machine room, and top of shaft for 
elevator sequence of operation when in alarm mode. Each smoke detector is connected directly to a 
Signaling Line Circuits (SLC) loop. Duct Smoke detectors are located in the air-duct system to control 
operation of HVAC fan shut down and fire/smoke damper operations. Each smoke detector is connected 
directly to a SLC loop. In-duct spot type smoke detectors are located in the air-duct system to control 
operation of fire/smoke damper operations. Each in-duct spot type smoke detectors are connected 
directly to a SLC loop. Heat detectors are located near every sprinkler in elevator shaft, near the fire 
curtain door located on level 1, main electrical/mechanical and throughout kitchen/café cooking areas. 
Manual Pull stations in the building are addressable, double action with plastic breakrod, reset key lock, 
semi-flush mount, red high abuse plastic or cast metal construction with white lettering. They are located 
near horizontal and vertical exits in the building. Each manual pull station is connected directly to an SLC 
loop. Control modules and Monitor modules are located as near to the respective monitor or control 
devices as possible. Monitor devices include valve tamper switches and waterflow switches. Modules 
were installed in an accessible location, on or in a junction box. The symbols for each of these devices 
are shown in Figure 12. The quantity and location of each device is illustrated on floor plans of Figures 
13, 14, and 15. For more information of each initiating device product data sheets have been provided in 
Appendix D. 
 
2.5.2. Spacing and Placement of Initiating Devices 
 
Spot type smoke detectors should be installed per manufactures guidelines and per NFPA 72 Section 
17.7.3.2.1, that specifies, Spot-type smoke detectors shall be located on the ceiling or, if on a sidewall, 
between the ceiling and 12 inches down from the ceiling to the top of the detector. The spacing 
requirements for spot type smoke detectors on a smooth ceiling  should follow NFPA 72 Section 
17.7.3.2.3.1, The distance between smoke detectors shall not exceed a nominal spacing of 30 ft (9.1 m) 
and there shall be detectors within a distance of one-half the nominal spacing, measured at right angles 
from all walls or partitions extending upward to within the top 15 percent of the ceiling height or All 
points on the ceiling shall have a detector within a distance equal to or less than 0.7 times the nominal 
30 ft(9.1 m) spacing (0.7S). 
According to NFPA 72 Section 17.7.5.5.2, the duct smoke detectors shall be installed in such a way as to 
obtain a representative sample of the airstream, with the smoke detector installed outside the duct with 
rigidly mounted sampling tubes protruding into the duct. The duct smoke detectors shall be located in 
the supply air system downstream of both the fan and the filters, per NFPA 72 Section 17.7.5.4.2.1. Duct 
smoke detectors installed in return air system shall be located where the air where the air leaves each 
smoke compartment, or in the duct system before the air enters the return air system common to more 
than one smoke compartment, according to NFPA 72 Section 17.7.5.4.2.2. 
Spot-type heat-sensing fire detectors shall be located on the ceiling not less than 4 inches from the 
sidewall or on the sidewalls between 4 inches and 12 inches from the ceiling per NFPA 72 Section 
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17.6.3.1.3.1. Heat detectors, shown on the drawings are in the smooth ceiling locations. The spacing for 
heat detectors according to NFPA 72 Section 17.6.3.1, the distance between detectors shall not exceed 
their listed spacing, and there shall be detectors within a distance of one-half the listed spacing, 
measured at right angles from all walls or partitions extending upward to within the top 15 percent of the 
ceiling height or All points on the ceiling shall have a detector within a distance equal to or less than 0.7 
times the listed spacing (0.7S). 
According to NFPA 72 Section 17.14.8.4 & IBC 907.4.2, the manual pull station shall be located within 5ft 
of each exit doorway on each floor. According to NFPA 72 Section 17.12.1 apply to devices that initiate 
an alarm indicating a flow of water in a sprinkler system. Placement of water flow devices for automatic 
sprinkler systems are in accordance with NFPA 13. Circuits used to monitor and control initiating devices 
will be Initiating Device Circuits (IDC), Class B, or Signaling Line Circuits (SLC), Class B in accordance 
with NFPA 72. Initiating devices have been appropriately located and spaced in this building. See floor 
plans in Figures 13, 14 and 15 or the fire alarm drawings in Appendix C.  
 
Figure 12 is a list of fire alarm initiating device symbols and their names that represent the location of 
each device on the floor plans in Figures 13, 14, and 15.   
 
 
Figure 12, Initiating Device Legend 
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Figure 13, Initiating Device Level 1 Floor Plan 
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Figure 14, Initiating Device Level 2 Floor Plan 
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Figure 15, Initiating Device Level 3 Floor Plan 
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2.5.3. Notification Appliances Types and Locations in the Building 
 
The audible notification system will include a pre-recorded signal voice type system with speaker 
appliances located throughout to provide a minimum sound level of 15 decibels (dBA) above the 
expected ambient sound level. Speakers will be installed with field-adjustable tap settings to allow 
adjustment after installation to meet audibility and intelligibility requirements. Visual strobe devices will 
have a minimum 15-candela rating and will be located throughout the public and common areas. 
Notification appliances cut sheets can be found in Appendix D. 
 
2.5.4. Spacing and Placement of Notification Appliances  
 
Selection, rating and spacing of the notification appliances will be in accordance with the requirements of 
NFPA 72.  
 
Audio appliances are to be arraigned in accordance with NFPA 72, Section 18.4.3, so that the sound level 
is 15db above the average ambient sound. The average ambient sound for various occupancies can be 
found in Table A.18.4.3. Wall mounted appliances shall not have their tops above 90-inches above finish 
floor and not less than 6-inches below the finished ceiling, per NFPA 72, Section 18.4.8.1. Ceiling 
mounted or recessed appliances are allowed per NFPA 72, Section 18.4.8.2. If a combination 
audio/visible appliance is used, the location of the appliance shall follow the requirements of 18.5.5. 
 
Visible appliances follow the requirements of NFPA 72, Table 18.5.5.4.1(a) for wall mounted appliances 
and Table 18.5.5.4.1(b) for ceiling mounted appliances. See Tables 19 and 20 for these spacing 
requirements. Wall mounted visible are to be mounted that the lens is not less than 80-inches and not 
more than 96-inches above the finish floor, per NFPA 72, Section 18.5.5.1. All area of the building allows 
for this height, therefore the 6-inches below the ceiling will not be applied. Per NFPA 72, Section 
18.5.5.3, visible appliances listed for mounting parallel to the floor shall be permitted to be located on 
the ceiling or suspended below the ceiling. 
 
Notification appliances have been appropriately located and spaced in this building. See floor plans in 
Figures 17, 18 and 19 or the fire alarm drawings in Appendix C.  
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Table 19: Room Spacing for Wall Mounted Appliances (NFPA 72, Table 18.5.5.4.1(a)) 
 
 
Table 20: Room Spacing for Ceiling Mounted Appliances (NFPA 72, Table 18.5.5.4.1(b)) 
 
NEW CAMPUS LIFE CENTER – FIRE PROTECTION REPORT  PAGE 36 
   
 
Figure 16 is a list of fire alarm notification appliance symbols and their names that represent the location 
of each appliance on the floor plans in Figures 17, 18, and 19.   
 
 
Figure 16, Notification Appliance Legend 
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Figure 17, Notification Appliance Level 1 Floor Plan 
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Figure 18, Notification Appliance Level 2 Floor Plan 
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Figure 19, Notification Appliance Level 3 Floor Plan 
NEW CAMPUS LIFE CENTER – FIRE PROTECTION REPORT  PAGE 40 
   
 
Auxiliary power supply devices were provided as necessary based upon notification appliance circuit 
power demand calculations. Circuits used to initiate operation of the notification devices were installed as 
Notification Appliance Circuits (NAC), Class B in accordance with NFPA 72. Voltage drop and battery 
calculation are in section 2.5.7, Appendix E and Appendix F of this report.  
 
2.5.5. Fire Alarm, Supervisory and Trouble Signals 
 
The fire alarm matrix shown on Table 21 describes each function of each device when the FMCP 
[receives or sends] a signal [from or to] a device. Signal will be an alarm condition (total evacuation of 
building), a supervisory signal (running abnormal condition), or trouble signal (running abnormal 
condition due to fault in fire alarm system or circuit that the device is on). 
 
Table 21: Fire Alarm Matrix 
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2.5.6. Mass Notification Voice System 
 
This building has a pre-programmed custom digital voice message that will be used for notification 
appliance speaker circuits. Messages will be followed by a tone. Message will be annunciated by a single 
channel in all evacuation signal zones throughout the building. A primary message will be annunciated in 
the zone of the fire alarm and the adjoining area(s). Secondary message will be annunciated in all other 
evacuation signaling zones. See Table 22 for messages that could be used as voice messages.  
 
Table 22: Mass Notification Pre-Recorded Messages 
Alarm Type NAC Area Preceding 
Tone 
Message 




May I have your attention please? A fire 
emergency has been reported in the 
building. Proceed calmly to the nearest 
exit and leave the building immediately. 
Do not use the elevators. Use stairwells 
where necessary. Occupants that are 
unable to use stairways shall report to 
designated Areas of Rescue Assistance. 
Test All areas One Chime “May I have your attention please?  May 
I have your attention please? This is a 
test of the building emergency alarm 
system.  This is only a test.” 
All Clear All areas One Chime “May I have your attention please?  May 
I have your attention please? The 
reported emergency has been 
investigated and normal conditions have 
been restored. You may return to all 
areas of the building.” 
Severe Weather All areas Wail “May I have your attention please?  May 
I have your attention please? A severe 
weather warning has been received. 
Please walk to the nearest designated 
safe area. Stay away from windows and 
glass.  Do not use the elevators.” 
Homeland Security 
Warning 
All areas Wail [Custom Message] 
Custom Message All areas Wail [Custom Message] 
 
2.5.7. Primary and Secondary Power Supply Requirements 
 
Electric power for the fire detection and alarm system was connected from dedicated 120 VAC, 60 Hertz 
circuits with surge suppression. The power supply provided integral charger for use with internal batteries. 
Battery capacity was calculated to be sufficient for operation of the entire system for 24 hours in a non-
alarm state followed by alarm mode for 15 minutes, plus 20% spare capacity for future devices.  
 
Secondary power supply requirements are specified by NFPA 72, section 10.6.7. Specifically, the section 
10.6.7.2.1.7, states, the secondary power supply for in-building mass notification systems shall be 
capable of operating the system under quiescent load for a minimum of 24 hours and then shall be 
capable of operating the system during emergency conditions for a period of 15 minutes at maximum 
connected load. A 20 percent factor of safety is added to the total required capacity per NFPA 72, section 
10.6.7.2.1.1, Battery calculations shall include a minimum 20 percent safety margin above the calculated 
amp-hour capacity required. Items that were included in the secondary power supply are fire alarm – 
mass notification control panel (FMCP), fire alarm annunciator panels, duct smoke detectors, spot-type 
smoke detectors, heat detectors, manual pull stations, control modules, and monitor modules. Notification 
appliance circuits and NAC extender panel were also calculated.  Below are the requirements of the fire 
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alarm system for this building. In Appendix F of this report are the full list of battery calculations.  
• A minimum of 16.1 amp-hour battery is required for FMCP, a 26 amp-hour was selected giving a 
9.85 amp-hour spare for future expansion. 
• A minimum of 4.05 amp-hour battery is required for NAC-1, a 5 amp-hour was selected giving a 
0.95 amp-hour spare for future expansion. 
• A minimum of 3.56 amp-hour battery is required for NAC-2, a 5 amp-hour was selected giving a 
1.44 amp-hour spare for future expansion. 
• A minimum of 3.16 amp-hour battery is required for NAC-3, a 5 amp-hour was selected giving a 
1.84 amp-hour spare for future expansion. 
• A minimum of 3.71 amp-hour battery is required for NAC-4, a 5 amp-hour was selected giving a 
1.29 amp-hour spare for future expansion. 
• A minimum of 3.12 amp-hour battery is required for NAC-5, a 5 amp-hour was selected giving a 
1.88 amp-hour spare for future expansion. 
 
To determine the notification appliance circuit size, a voltage drop calculation was performed. NFPA 70, 
National Electrical Code, specifies a type of circuit, type and size of wire, a maximum current (amps) can 
be applied to this this wire based on distance. The fire alarm system is using a Type B with 12 AWG 
uncoated solid copper wire. See Table 23 for maximum wire distance. This table assumes maximum 
voltage drop of 3.6V (15%) based on 24V nominal circuit operating voltage.  
 
Table 23: Maximum Wiring Distance: Device to Panel (Class B Wiring) 
 
 
The voltage drop calculation was performed to determine the distance from the panel and the amount of 
notification appliance that could be placed on each circuit. End of line method is used to provide the most 
conservative approach. Figure 20 shows the formulas that are used to determine the maximum voltage 
drop and percentage of voltage drop on the circuit. The current load for each device is located on the 
manufactures cut sheets in Appendix D. See Table 24 for a summary of the total current, voltage drop 
and % of voltage drop. See Appendix E for expanded calculations.  
 
 
Figure 20: Voltage Drop & Percent of Voltage Drop Formulas 
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Table 24: Total Current, Voltage Drop, Percent of Voltage Drop 
 
 
Changes to this occupancy classification could impact the fire alarm system by adjusting the tap setting 
of the speakers depending on the change of the average ambient sound in the area. A new design 
analysis, and testing should be done if these changes were to occur. 
 
The fire alarm and mass notification system were installed in accordance with NFPA 72. This system 
provides early detection and notification against fire events. The system is also capable of providing 
notification in other campus emergency events. While the alarm system alerts the occupants, the 
automatic sprinkler system is installed to control fire when occupants are egressing. The sprinkler and 
system requirement will be discussed in the next section.   
TOTAL VOLTAGE % OF
CURRENT DROP VOLTAGE
(AMPS) (VOLTS) DROP
BPS1-L1 2.471 2.48 10.3%
BPS2-L1 1.834 3.19 13.3%
BPS3-L1 2.381 2.53 10.5%
BPS4-L1 2.099 4.08 17.0%
BPS1-L1S 1.899 2.24 9.3%
BPS2-L1S 1.386 2.81 11.7%
BPS3-L1S 1.322 2.91 12.1%
BPS1-L2N 1.607 2.64 11.0%
BPS2-L2N 1.390 1.67 7.0%
BPS1-L2S 1.644 2.54 10.6%
BPS1-L3N 1.588 2.76 11.5%
BPS2-L3N 1.896 2.23 9.3%
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2.6. WATER BASED SUPPRESSION SYSTEM 
 
This building was equipment and fully protected with an automatic wet pipe sprinkler system. The system 
was designed and installed in accordance of NFPA 13. Additionally, a manual – wet standpipe system was 
installed in the CLC. The incoming water supply was evaluated against the highest sprinkler demand at a 
selected remote area in the building. The evaluation was to determine that the pressure and flow, from 
the incoming water supply, can meet the sprinkler system demand, for any sprinkler protected area in 
the building.  
 
2.6.1. Water Supply Information 
 
During the design phase a flow test was performed. The results of this test are shown in Table 25. 
 
Table 25: Water Supply Info 
Test Date: March 09, 2016 
Water Main Static: 106 psi 
Water Main Residual: 80 psi 
Total Flow: 1,385 gpm 
Size of Main: 8-Inch 
 
See Appendix H, for underground piping information and a detailed flow test sheet.  
 
2.6.2. Building Occupancy Classifications and Sprinkler Design Criteria 
The sprinkler design criteria for this building was designed in accordance with NFPA 13. Figure 21 shows 
the density - area curves from NFPA 13 that provides the requirements for each occupancy hazard in the 
building. Light hazard areas such as corridors, restrooms and business occupancies were protected by a 
sprinkler density of 0.10 gpm/sq. ft. over 1500 sq. ft., with an additional 250 gpm reserved for hose 
stream use. Ordinary Group I hazard was designed at 0.15 gpm/sq. ft. over 1500 sq. ft., with an 
additional 250 gpm reserved for hose stream use. Ordinary Group I protected areas in the building are 
mechanical and small storage rooms. Ordinary Group II hazard is provided in the loading dock and 
mercantile space. This hazard has a design area at 0.20 gpm over 1500 sq. ft. coverage with additional 
250 gpm reserved for hose stream allowance. These requirements have been summarized in Table 26. 
Design hazard areas for each level are shown on Figures 22, 23, and 24.  
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Figure 21: Density/Area Curves (11.2.3.1.1) 
 
Table 26, Sprinkler System Design Criteria 
 
 
2.6.3. Sprinkler Zones 
Sprinkler zone are summarized below and identified in Figures 22, 23, and 24.  
 
Sprinkler Zone 1: 
Sprinkler Location: Level 1 – North Area 
Hazard Classification: LH & OH1  
Area Uses: Mechanical, Storage and Business Assembly Spaces 
Flow control valve assembly location: Level 1, Northeast Mechanical Room 
 
Sprinkler Zone 2: 
Sprinkler Location: Level 1 – South Area 
Hazard Classification: LH & OH1  
Area Uses: Mechanical, Storage, Kitchen, Business Assembly Spaces 
Flow control valve assembly 
location: 
Level 1, Northeast Mechanical Room 
 
Sprinkler Zone 3: 
Sprinkler Location: Level 1 – North; Loading Dock 
Hazard Classification: OH2  
Area Uses: Loading Dock 
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Flow control valve assembly 
location: 
Level 1, Northeast Mechanical Room 
 
Sprinkler Zone 4: 
Sprinkler Location: Level 2 – North Area 
Hazard Classification: LH & OH1  
Area Uses: Mechanical, Storage and Business Spaces 
Flow control valve assembly 
location: 
Level 2, Near Stair 1, in Fire Rated Valve Cabinet 
 
Sprinkler Zone 5: 
Sprinkler Location: Level 2 – South Area 
Hazard Classification: LH & OH1  
Area Uses: Mechanical, Storage, Cafe, and Business Assembly Spaces 
Flow control valve assembly 
location: 
Level 2, Ceiling Corridor  
 
Sprinkler Zone 6: 
Sprinkler Location: Level 3 – North Area 
Hazard Classification: LH & OH1  
Area Uses: Mechanical, Storage and Business Spaces 
Flow control valve assembly 
location: 
Level 3, Near Stair 1, in Fire Rated Valve Cabinet 
 
Sprinkler Zone 7: 
Sprinkler Location: Level 3 – South Area 
Hazard Classification: LH & OH1  
Area Uses: Mechanical, Storage, and Business Spaces 
Flow control valve assembly 
location: 
Level 3, Ceiling Corridor  
 
2.6.4. Riser Piping, Equipment, and Location Information 
An 8-inch incoming supply pipe enters the building on the northeast side into the mechanical room. The 
8-inch supply then enters a backflow preventer (BFP-2). There are three flow control valve assemblies in 
the mechanical room as well. The other four flow control valve assemblies are located on the two floors 
in the building. The flow control valve assemblies are required by NFPA 13, for each sprinkler zone. The 
minimum equipment for the sprinkler zone is a control valve (such butterfly valve), check valve, pressure 
gauge and water flow switch. The inspector’s test and drain are located after the assembly. The control 
valves and the flow switches will be monitored by the fire alarm system. Figure 25 provides list of 
equipment with descriptions, manufacturer and model numbers. See Appendix J, for equipment 
manufacturers’ cut sheets. 
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Figure 22, Sprinkler Zone and Design Hazard Area Level 1 Floor Plan 
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Figure 23, Sprinkler Zone and Design Hazard Area Level 2 Floor Plan 
NEW CAMPUS LIFE CENTER – FIRE PROTECTION REPORT  PAGE 49 
   
 
 
Figure 24, Sprinkler Zone and Design Hazard Area Level 3 Floor Plan 
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Figure 25, Equipment List 
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2.6.5. Sprinkler Information 
All sprinklers on this project will be for automatic wet-system pipe sprinkler systems. Types include, 
standard coverage – quick response of upright, pendent, sidewall, recessed pendent, and concealed 
pendent. Sprinkler descriptions and notes are shown in Figure 26. See Appendix I, for sprinkler 
manufacturers’ cut sheets. 
 
 
Figure 26, Sprinkler Descriptions 
 
2.6.6. Computer-Based Hydraulic Calculations  
The Computer software that was used for the hydraulic calculation was AutoSPRINK RVT.  
It was determined that Sprinkler Zone 3 was the most demanding sprinkler zone. Sprinkler Design 
Criteria listed below: 
The hose allowance is 250 GPM. 
Water supply of 30-minute duration 
Density of 0.20gpm/sq.ft. 
Area of operation was at 1500 sq.ft.  
Area per sprinkler: 17 sprinklers, max of 130 sq.ft. 
 
The sprinkler demand at the point of connection was 791.6 gpm at 64.11 psi. This allowed for a 32.65 psi 
factor of safety in the system. See Figure 27 for supply demand curve and Figure 28 for the remote 
sprinkler area.  
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Figure 27: Supply Demand Curve 
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Figure 28, Remote Sprinkler Area - Load Dock - Level 1 
All computer-generated hydraulic calculations with sprinkler nodes and water supply curves are provided 
in Appendix K.   
 
Sprinkler system was required by the code of record for this occupancy and size of building. This system 
meets the sprinkler criteria per NFPA 13, while providing enough pressure and flow to the remote area. 
The last prescriptive item to be evaluated and will be discussed in the next section is the smoke 
management in the building.  
 
2.7. SMOKE Management 
Smoke Management for the building was based on mitigating smoke movement throughout the building 
by means of the fire alarm system. When an alarm signal is activated, a signal would be sent to the 
building management system to begin shutting down the air handling units (AHU). In the same manner 
this was done for the smoke dampers to begin its control sequence. Based on the code of record this 
facility did not require smoke control (removal) fans such as an IBC 909 life safety system. 
 
All relative prescriptive items have been identified and evaluated in the previous sections. Performance-
based will be looked at next including tenability conditions, timed evacuation and two design fire 
scenarios to determine if the allowable safe escape time can be accomplished.  
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3. PERFORMANCE BASED 
 
Performance-based approach was evaluated as an alternative to the prescriptive code design. This option was 
reviewed in accordance with requirements stated in chapter 5 of the LSC. Identified in section 5.1.2 and discussed 
below in the next section are the goal and objectives that shall be met while using this approach.  
 
3.1. GOALS AND EXPECTATIONS 
 
The goals and objectives described in sections 4.1 and 4.2 of the LSC will be used as part of the evaluation 
processes, as follows [1]: 
• Fire, to provide an environment for the occupants that is reasonably safe from fire by the 
following means: 
o Protection of occupants not intimate with the initial fire development 
o Improvement of the survivability of occupants intimate with the initial fire development 
• Comparable Emergencies. An additional goal is to provide life safety during emergencies that can 
be mitigated using methods comparable to those used in case of fire. 
• Crowd Movement. An additional goal is to provide for reasonably safe emergency crowd 
movement and, where required, reasonably safe nonemergency crowd movement. 
• Occupant Protection. A structure shall be designed, constructed, and maintained to protect 
occupants who are not intimate with the initial fire development for the time needed to evacuate, 
relocate, or defend in place. 
• Structural Integrity. Structural integrity shall be maintained for the time needed to evacuate, 
relocate, or defend in place occupants who are not intimate with the initial fire development. 
• System Effectiveness.  Systems utilized to achieve the goals of Section 4.1 shall be effective in 
mitigating the hazard or condition for which they are being used, shall be reliable, shall be 
maintained to the level at which they were designed to operate, and shall remain operational. 
 
3.1.1. Tenability Methodology and Criteria 
NFPA 101 Life Safety Code in section 5.2 Annex A, describes four methods are available to determine 
occupant tenability. One of the methods will best satisfy the requirement of limiting exposure to 
occupants to untenable conditions. Method 2 is defined as: 
For each design fire scenario and the design specifications, conditions, and assumptions, the design team 
can demonstrate that each room or area will be fully evacuated before the smoke and toxic gas layer in 
that room descends to a level lower than 6 ft (1830 mm) above the floor. The timing of such an 
evacuation means that no occupant is exposed to fire effects. Such an evacuation requires calculation of 
the locations, movement, and behavior of occupants, because fire effects and occupants are separated 
by moving the occupants. A level of 60 in. (1525 mm) is often used in calculations, but, at that level, a 
large fraction of the population would not be able to stand, walk, or run normally and still avoid 
inhalation of toxic gases. They would have to bend over or otherwise move their heads closer to the floor 
level. 
Below describes why Method 2 would be the best solution for CLC building:  
• As stated above the CLC is broken out in three levels with two pavilions for levels 2 and 3 
connected by enclosed bridge between the two. It would be expected that the occupants, such 
as students and staff would be able to vacate the area on level 3 to level 2 before the smoke 
would descend to 6-feet in the rooms. 
• Levels 1 and 2 are where largest densities of occupants are located, people can evacuate at 
building at that level, making evacuation times less and decreasing the chance the smoke layer 
would descend to 6-ft. These areas are large open space where the café, student lounge, and 
large conference room are located thus, providing additional volume to hold the toxic smoke 
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Visibility is needed for an occupant to safely escape the building without putting themselves in greater 
danger. Higher the visibility the quicker an occupant can traverse a safe path to an exit. The visibility goal 
was set by two conditions, the first being as stated in Method 2 of the LCS, that the smoke layer would 
not descend into 6-feet above the floor height. The second would be that the visibility condition to 
maintain at least 6–meters visibility throughout the evacuation time with some people being familiar with 
exits in the building.  
 
3.1.3. Temperature  
 
Another factor that will determine if occupants will proceed to egress through a space is the temperature 
in that space. A temperature of 60°C was set to be the temperature limit for tenable conditions for an 
occupant to exit safely. At or above this temperature is where thermal burns can occur in the respiratory 
tract according to Model of the Prediction of Time to Incapacitation by Exposure to Heat in Fires section 
in Chapter 63 of the SFPE Handbook [2].  
 
3.1.4. Carbon Monoxide 
 
The effects of carbon monoxide (CO) human inhalation can be one of the critical factor of safe occupant 
escape. Carbon monoxide is one of many toxins from combustion of products but is the most significant 
effect. Incapacitation times can affect people very differently from the amount of CO that is produced 
from a fire.  A CO concentration was selected at 1500ppm at time of 20 minutes. This was selected based 
the data found in Table 63.9 of the SFPE Handbook when human of 70 kg becomes incapacitation due to 
exposure of the CO is doing light activity [2].  
 
These are the goals and objectives for this evaluation of the performance-based design. Time evacuation 
will be evaluated first to determine at what time the total building can be evacuated in.  
 
3.2. TIMED EVACUATION 
 
Timed evacuation was calculated by two different methods. The first method was a first order calculation based on 
a hydraulic model found in Chapter 59, Employing the Hydraulic Model in Assessing Emergency Movement in the 
SFPE Handbook. The second method was a computer-based egress model by using an approach similar to the 
objectives found in Chapter 60, Computer Evacuation Models for Buildings in the SFPE Handbook. Both of these 




Figure 29: Timeline of Human Reponses (SFPE Handbook, Fig. 58.1) [2] 
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3.2.1. Occupant Characteristic Influence Pre-movement Times 
Occupants will be students, faculty, school administration, and back-of-house staff. These types of 
occupants will mostly be alert to a situation, familiar with the building and able to evacuate on their own 
ability. There are some areas in the building that have a denser occupant load, such as: the food courts, 
lounges, and multipurpose rooms. However, it should be noted that these areas are located on level of 
discharge making the movement times less to evacuate. 
The SFPE Handbook Chapter 58 identifies five factors that could influence a person’s pre-movement 
time. These factors are described below [2]: 
The Influence of Other Occupants on Behavior (Social Influence). Most all buildings we go into are 
surrounded by other people. In some places there are people we are familiar with, such as in an office. 
Whereas, going to an airport or shopping center, we would not know as many people. We will base our 
human behavior on people we find credible over a person we would not trust when reacting to an event. 
The engineer should be aware of these differences when creating evacuation models for different types 
of building use.   
The Influence of Stress on Behavior (Perception). Designing a clear and effective emergency 
communication system is key for reducing a person’s stress on evacuation during an event. The message 
should be intuitive, both verbal and visible to provide guidance on exiting the building. Signage should be 
clear and recognizable to grab a person’s attention, whether the person is familiar with the building or 
not.   
The Influence of the Built Environment on Behavior. Placement of exits impacts a person’s decision to 
evacuate the building. Exits should be easy recognizable for a person to find a safe way out. A person is 
most familiar with where they entered the building and will go to that location to exit the building. Thus, 
the designer should look at increasing or providing more exits at the main entrance to reduce evacuation 
times. 
The Influence of Leadership (or Role) on Behavior. There are particular people in buildings that show a 
leadership role. These people could be a boss, floor warden, security personnel, etc. Not only are they in 
a position of leadership but could be the person most familiar with the surroundings. These people are 
also likely to take charge during such an event and have more influence on people’s decision making to 
evacuate the building. A person in a leadership role like this, should take some fire safety training, in the 
likelihood of an event happening in their building they can provide better assistance. 
The Influence of Demographics (Gender) on Behavior. Demographics can play curial role in pre-
movement time. There are many different demographic factor, one being gender, could make a 
difference in how they would react to such an event. Designing for pre-movement should not be ruled 
out as a factor.  
 
For this building, occupants are alert and communicating to others to decide to evacuate upon alarm. 
Some occupants will be gathering their personal belongings such as their mobile phones, personal 
computers (laptops) and books. This new building will have a voice communication giving direction to 
leave the building vs just an alarm. Exit discharge locations are located on the first and second levels 
where large amounts of occupants gathered in concentrated and unconcentrated assembly areas. Having 
exit discharge close to large population will provide a shorter evacuation route for the majority of 
occupants in this building. A recommend pre-movement time was set at one-minute based on similar 
characteristics of a three-story mercantile building as noted in NFPA Handbook 20th edition, Table 4.2.1 
[3].  
 
3.2.2. Total Evacuation Time of Building by First Order Calculations  
Tables 27 and 28 describe the evacuation time of the entire building. By taking an average travel 
distance on Level 3 down the stairs to Level 2, taking an average travel distance to the doors, and 
discharging at grade would be the longest time commitment. Queuing will occur most at the top of the 
stair waiting to traverse the stair. The total time to evacuate the building would be approximately 8-
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Table 27: Evacuation Calculation 
Pre-Movement Time tp = 1.0 minutes 
Average travel distance to Stair d = 120 feet 
Initial Speed in corridor S = 137 feet/minute 
d/S =Travel time to stair t1 = 0.87 minutes 
          
Floor Population P = 136 persons 
Population in Stair (one level) N = 18 persons 
Population in Queue to Stair Nq = 118 persons 
Time of Travel from Floor to Floor ts = 0.346 minutes 
Calculated Flow in stair Fc1 = 49.3 persons/minute 
          
Average travel distance from Stair to 
Exit d = 100 feet 
Initial Speed in corridor S = 137 feet/minute 
d/S =Travel time from Stair to Exit t2 = 0.73 minutes 
Calculated Flow in Door Fc2 = 49.3 persons/minute 
 
 
Table 28: Total Evacuation Time 
Travel Time to Stair & Filling of Stair 
(Nq/Fc1) + (ts + t1 + tp) t3 = 4.61 minutes 
Time All Evac. Floor to the Ground 
(Nq/Fc1) + (ts + t1 + tp)+ts t4 = 4.96 minutes 
Travel Time from Stair to Exit 
t2 + t4 t5 = 5.69 minutes 
Total Evacuation of Building 
Nq/Fc2 + t5 t = 8.08 minutes 
 
3.2.3. Total Evacuation Time of Building by Computer Egress Modeling 
 
A computer egress model was setup and was used in determining a time of total building evacuation 
based on a signal of a fire event in the building. Spaces were loaded based on the factors of seat count 
in each area such as the commons holding a guest lecture. Figure 30 was capture from the computer 
egress model, where the focus is on the occupants have been placed to represent a lecture being given 
in the commons area, on the second level of the North Pavilion. Many other locations were loaded based 
on the prescriptive occupant density as discussed in Section 2.4.4 of this report. Figure 30 also shows the 
outdoor terrace (lower left) being load as an unconcentrated assembly space.  
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Figure 30: Level 2 Occupants in Commons 
Occupants behavior remained generic for this model and they were assigned to the nearest exit of 
discharge. All occupants started from a standing position and began to move at the same time. Doors 
were assigned to remain open and occupants could travel in either direction through the doorways. 
Figure 31 shows the rates of people moving through a prescribed exit of discharge throughout time. It 
took approximately 5-minutes for all occupants to vacate the building, based on the moderate occupant 
behavioral inputs.  
 
 
Figure 31: Flow Rates Through Exits 
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Calculation of timed egress were evaluated by first order time calculations and computer-generated 
modeling. Both of these calculations can provide value in determining how quickly the building can be 
evacuated or known as the Required Safe Egress Time (RSET). The fire order calculation seems to be the 
most conservative at a time of 8-minutes, while the computer model shows an evacuation of 5-minutes 
from time zero without pre-evacuation decisions. To better understand when occupants make the 
decision to leave and from a given location in the building, design fires will need to be evaluated for 
these specific conditions. Two design fire are evaluated in the next sections and give examples of when 
occupant leave, and egress based on a fire scenario.  
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3.3. DESIGN FIRE 1 
 
 
Figure 32: Student Commons, Design Fire 1 
 
The first design fire is in the Students Commons area located on the second-floor level, as shown in the 
hatched area on Figure 33. Figure 32 shows the commons area is open to a double high space with it 
being open to the walkway bridge that connects both the North and South pavilions on the third level. 
This space is approximately 3000 square feet in area with an overall ceiling height of 30 feet. This space 
can be used for many functions, such as a lounge as shown in Figure 32 or as a guest lecture 
arrangement as shown in Figure 34. This area was of interest because of the large volume of people that 
could gather in a space for many different functions. During a guest lecture occupant size could range up 
to 350 people.  
 
Shown in Figure 34, the fire was started in the middle of the seating area with guest lecture furniture 
arrangement. No smoke detection was designed in this space and was up to manual alarm activation to 
respond to the fire. The fire was first visualized by an occupant from 35 seconds from ignition and within 
15 seconds a manual pull station located near the closest exit was activated. Occupants in this space 
began to exit imminently. The areas surrounding the commons area evacuated within the 30 seconds, 
while the rest of the building took up to one minute to decide to leave based on fire alarm notification. 
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Figure 33: Second Floor Layout of the CLC, Student Commons 
 
 
Figure 34: Commons Area, Guest Lecture Assembly 
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Heat Release Rate Data (HRR) for stackable plastic chairs was documented from a study and printed in 
the 5th edition of the SFPE Handbook [2]. The curve shown in Figure 35 of 8 chairs in 4 rows will be used 
as a bases for this design fire. 
 
 
Figure 35: HRR, Stackable Chairs, Polypropylene with Steel Frame, No Padding 
The design density for this space was considered to be an Ordinary Group 1 hazard based of NFPA 13. 
The OH1 hazard requires to have a sprinkler protection of a maximum 130 square-feet per sprinkler [4]. 
Sprinkler were placed at 9-feet along the branchline and branchlines were spaced at 14 ft apart.  Figure 
36 shows the sprinkler layout in respect to the origin of fire (red square box).  
 
 
Figure 36: Design Fire 1, Sprinkler Layout 
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Sprinklers were placed at 26-feet, 2-inches off the floor. Sprinklers were 5.6k quick response sprinklers with an 
RTI value of 50 m-sec1/2. These sprinklers also had a temperature activation of 155°F [68°C]. Shown in Figure 37 
are the temperature curves at each sprinkler location surrounding the fire. Sprinkler 21, 22, 28 and 29 surround 




Figure 37, Design Fire 1, Sprinkler Time - Temperature Curve 
 
The reaction material selected for this design fire was polypropylene for the plastic stackable chairs 
arranged in this space. The yields for polypropylene are shown Table 29. The yield values for  
polypropylene is from Table A.39 in the SFPE Handbook, 5th edition [2]. These values were added as 
inputs into the Fire Dynamics Simulator (FDS).  
 
Table 29: Soot and Carbon Monoxide Yields 
Material Soot Yield (g/g) Carbon Monoxide 
Yield (g/g) 
Polypropylene 0.059 0.024 
 
Values along the HRR curve of the test for stackable chairs were used as the ramp function in this FDS 
model simulation. The ramp function in FDS functions as growth and decay of a percentage of a set heat 
release rate per unit area (HRRPUA) at a given time step. However, sprinklers in the FDS have not been 
validated to be used to decrease the HRRPUA on a burner surface. It is common practice to hold the HRR 
once the first sprinkler has been activated. Figure 38 shows the HRR curve over time and the curve levels 
out after first few sprinklers activate. There is some noise where the curve levels out due to the 
combustion calculations that FDS uses to calculate the HRR. These calculations are based on air and fuel 
mixtures during the gas phase throughout time.  
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Figure 38, Design Fire 1, HRR Curve 
 
The result of running computer egress model showed that all occupants were able to egress out of this 
area before 200-seconds. Figure 39 show the visibility at 6-feet off of the floor of the commons. Most all 
areas show greater than 30-meters of visibility. Figure 40 shows visibility at a distance of 21-feet off of 
the floor of the commons. This height was chosen based on 6-feet off of the floor on the bridge 
connecting the North and South Pavilions. Over the length of the bridge the visibility never dropped 
below 20-meter of distance. Lowest visibility was found at the ceiling at 600 seconds as shown in Figure 
41. Occupant egress route continued to stay above the tenable goal of 6-meters.  
 
 
Figure 39: Design Fire 1, Visibility at 6 FT 
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Figure 40: Design Fire 1, Visibility at 21 FT 
 
Figure 41: Design Fire 1, Lowest Visibility 
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The next goal was keeping the temperature above 60°C. Figure 42 shows the temperature at a distance 
of 6-feet off the floor. As shown in the figure this space did not get above the 60°C limit. Figure 43 
shows the temperature across the compartment at 21-feet above the floor. Same result of conditions 
remaining tenable. Figure 44 shows the peak temperature at 21-feet above the floor at 600-seconds.   
 
 
Figure 42: Design Fire 1, Temperature at 6 FT 
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Figure 44: Design Fire 1, Peak Temperature 
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Last goal was to maintain Carbon Monoxide (CO) concentration below 1500ppm during egress. The scale 
on the left of Figures 45 through 47 are in kg/kg or 10ppm is equivalent to 1e-5 kg/kg of CO. Worse case 
was shown at 600 second in Figure 48. The highest concentrations were at 25ppm at both 6-feet and 21-
feet off the floor.   
 
 
Figure 45: Design Fire 1, CO Concentration at 6 FT 
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Figure 46: Design Fire 1, CO Concentration at 21 FT 
 
 
Figure 47: Design Fire 1, Peak CO Concentration 
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Through the entire duration when occupants were evacuating this space the conditions remain tenable. 
Tenable conditions were based on the goals set in Section 3.1. The visibility in this space was at or above 
20-meters in distance. The temperature remained below 60°C to avoid thermal burns in the respiratory 
system. Lastly the CO levels did not reach level to cause incapacitation at occupant level of 6-feet based 
on the smoke layer staying at the ceiling. Smoke detection in this high-bay space could help with earlier 
detection of a fire. Sprinkler activation time was later in fire growth period due to tall ceilings and would 
not be a good means of notification to occupants there is a fire in the building. Manual alarm activation 
was great for this scenario because of people present in the space, however this is only good if some 
recognized there’s a fire event (being present) and is willing to take-action by locating and pulling a 
manual pull station.  
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3.4. DESIGN FIRE 2 
 
 
Figure 48: University Emporium, Design Fire 2 
 
The second design fire scenario is in the University Emporium located on the second-floor level shown in 
the hatched area of Figure 49. The type of occupancy in this space is defined as mercantile. There will be 
many people moving in and out of this space to purchase magazines, newspapers, food and other 
campus supplies. Most people should not have difficultly egressing this space due to the small size and 
multiple exits. This space was identified for the reason of close proximity to large groups of occupancies 
in the lounge areas. This space is also important to understand by keeping the fire growth to a minimum 
due to the service it provides to the campus student body and faculty.  
 
The initiation of the fire was in one of the wooden shelves. No smoke detection was designed in this 
space and was up to manual alarm activation to respond to the fire. The fire was first visualized by an 
occupant and within 20-seconds the manual pull station located near the closest exit of the building was 
activated. Occupants in this space began to exit imminently and took about 30-seconds. The areas 
surrounding the emporium evacuated within 30 seconds of the fire alarm notification, while the rest of 
the building took up to one minute to decide to leave after the building was in alarm.    
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Figure 49: Second Floor Layout of the CLC, Emporium Located to the North 
 
The overall room dimensions of this space have an area of 140m² and a height of 3.4 meters. The door 
opening size has a width of 3.1 meters and height of 2.6 meters.  
 
Research was done by W.K. Chow carrying out a full-scale burning test for retail shops. The test 
measured the HRR values in the room of book displays of 15 kg of books, magazines and newspapers. 
The test performed had peak heat release rates of 3.2 MW, with an average above 2.0 MW after 200 
seconds [5]. This is considered to be a fast-growing fire and was used as the basis for this design fire. In 
this space of the emporium there are bookcases, polyethylene bottles and stacks of papers. These types 
of materials create a rate of fire growth that can be verified also by Table B2.3.2.6.2(a) in NFPA 72 [6]. 
The one that could limit the speed of growth is the stacks of paper. However, by taking a more 
conservative approach one can assume a fast growth fire in this space. Figure 50 demonstrates the Test 
HRR curve fit to the Fast HRR curve the best.  
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Figure 50: Retail Shops Test and t2 HRR Data [5] 
 
An automatic sprinkler will be installed in this space. The design density was considered to be an 
Ordinary Group II (OH2) Occupancy based of NFPA 13 [4]. NFPA 13 also requires an OH2 to have a 
sprinkler spacing no more than 130 square-feet from one another. Figure 51 shows the arrangement of 
sprinklers over the area. There is one 8.0k quick response sprinkler approximately 0.6 meters from the 
origin of the fire. This sprinkler has a temperature activation of 155°F [68°C]. This sprinkler has an RTI 
value of 50 m-sec1/2.  
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Figure 52: Design Fire 2, Sprinkler Layout 
 
Shown in Figure 53 are the temperature curves at each sprinkler location surrounding the fire. Sprinklers 2, 3, 5 
and 7 surround the origin of fire as shown in Figure 52. The first sprinkler activation was at approximately 127 
seconds followed by the second sprinkler a couple seconds later.  
 
 
Figure 53, Design Fire 2, Sprinkler Time - Temperature Curve 
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Combustion yields were analyzed assuming wooden shelving and plastic wrapping material found in most 
convenience stores that have food and snack goods. Combustion yields shown in Table 30, are from 
SFPE Handbook. A weighted average was taken, to account for the material in the room. These values 
were added as inputs into FDS. 
 
Table 30: Soot and Carbon Monoxide Yields [2] 
Material Soot Yield (g/g) Carbon Monoxide 
Yield (g/g) 
Wood (Red Oak) 0.015 0.004 
Polypropylene 0.059 0.024 
Average 0.037 0.014 
 
HRR values from the full-scale burning for retail shops test were used for the ramp function inputted into 
the FDS model. As discussed in the previous design fire, after sprinkler activation of the first sprinkler the 
HRR was frozen creating a steady HRR and mass loss fraction from the burner. Shown in Figure 54 
represents the HRR curve over time. 
 
 
Figure 54, Design Fire 2, HRR Curve 
 
Results from the computer-generated egress model show that people were able to leave this space within 
30-seconds. Occupants in emporium were mostly customers and were in a transit mode, while a couple 
of employees were stationed there, making it a quick decision to evaluate on visualization of smoke. 
However, in the adjacent spaces where the commons area and lounge area are located, people made 
longer decision to evacuate, based on not seeing the smoke and in a stationary state. Occupants were 
not able to evacuate this space before 200-seconds from sound of fire alarm, as discussed in Design Fire 
1. The first sign of smoke in the emporium was around 90-seconds, shown in Figure 55. An occupant was 
able to leave this space and pull a manual fire alarm pull station within 20-seconds. Goals determined in 
Section 3.1 will be evaluated at a conservative time of 135-seconds based on first visualization of smoke 








 	 90  20  5  20  135	 !"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Figure 55: Design Fire 2, First Sign of Smoke 
Visibility was the first goal that was examined at a height of 6-feet above the floor in this space. Shown 
in Figure 56 and Figure 57 are the visibility at 125-seconds and 140-seconds. 
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Figure 56:Design Fire 2, Visibility at 6 FT, 125 Seconds 
 
 
Figure 57: Design Fire 2, Visibility at 6 FT, 140 Seconds 
At 125-seconds all occupants should be able to get out of this space based on the visibility shown in 
Figure 56 staying above 10-meters in most areas of the emporium. However, things change quickly at 
140-seconds as travel to an exit will be below the 6-meter visibility threshold as shown in Figure 57. It’s 
important to maintain safe egress routes in the store so occupant can maneuver quickly out of the space.   
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Temperature was examined next in this space. It was observed that conditions remained tenable by 
keeping the space below 60°C at a height of 6-feet. Even at 140-seconds, shown in Figure 58, the 




Figure 58: Design Fire 2, Temperature at 6 FT, 145 Seconds 
 
The last tenability requirement examined was Carbon Monoxide (CO) concentration in the compartment 
at a height of 6-feet. Shown in Figure 59 is the CO concentration at 125-seconds. CO concentrations 
remained very low throughout at a maximum of 300ppm at 850-seconds through the fire.  
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Figure 59: Design Fire 2, CO Concentration at 6 FT, 125 Seconds 
Throughout entire duration when occupants were evacuating this space, the conditions remained 
tenable. Tenable conditions were based on the goals set in Section 3.1. The visibility in this space was 
above 6-meters for the estimated time for occupants to escape. However, if egress paths were blocked 
or queuing began at an exit, visibility would drop below the 6-meter threshold by 140 seconds. The 
temperature remained below 60°C to avoid thermal burns in the respiratory system. Sprinklers helped 
with keeping the compartment below the 60°C temperature. Lastly the CO levels did not reach a level to 
cause incapacitation at an occupant level of 6-feet. Smoke detection could help with earlier detection of a 
fire, but it is not necessary for this space. Manual alarm activation was great in notifying the rest of the 
occupants in the building there was a fire event. However, this is only good if some recognized there’s a 
fire event (being present) and takes action by locating and pulling the manual pull station. Otherwise, 
sprinkler activation at a 125 second could initiate an alarm through a waterflow switch but is allowed up 
to 90 additional seconds to transmit the alarm per NFPA 72.  
 
3.5. RSET vs. ASET 
 
The examination of Design Fire 1 found that RSET was at 200-seconds. All prescribed tenability goals 
were never reached. Therefore, the ASET far exceeded the time needed for occupant to escape safely. 
This design fire was a PASS. 
 
The examination of Design Fire 2 found that RSET was at 135-seconds. ASET for this design fire was 
reached at 140-seconds, by the visibility being reduced below 6-meters.   
This design fire was a PASS, but with a factor of safety of zero.  
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4. SUMMARY and RECOMMENDATIONS 
 
The newly constructed Campus Life Center (CLC) on Emory University campus meets or exceeds the 
requirements for prescriptive-based evaluation. This evaluation used the code of record as the basis in 
determining if these requirements could be met. This evaluation looked at requirements of fire-resistance 
of structural elements, floor and interior finish flammability, occupant loading based on a given density, 
means of egress, detection and notification, suppression systems, and smoke management.  
 
Performance-based evaluation was performed next and the CLC was deemed to be safe structure for 
occupants. Tenability goals and expectations were defined by visibility, temperature, and carbon 
monoxide (CO) concentration levels in the compartment. First-order time calculations were performed 
followed by a computer-generated time calculation. These times were used in determining the whole 
building evacuation and local evacuation of spaces in the CLC from time of ignition to safe egress of 
spaces. These times are defined as the required safe escape time (RSET).  
 
Two design fires were examined in the building by the tenability goals and expectations. Fire dynamics 
simulator (FDS) was used to performed models of the two fire scenarios. Visibility, temperature, and CO 
concentration levels were evaluated from the models to determine the available safe escape time (ASET). 
ASET is the time from ignition to which the tenability criteria are exceeded.   
 
The first design fire was in the student commons area on the second floor. This space can be used for 
large gatherings of people and is located in a double height space. The fire was centered in the room full 
of plastic stackable chairs. The RSET for this was at 200 seconds. During simulation of over a 1000-
seconds none of the tenable conditions were exceeded for this space. However, sprinkler activation did 
occur at approximately 515-seconds keep the fire controlled and the space tenable.  
The second design fire was located in the campus emporium also located on the second floor. This space 
is where students and staff can pick up items found at most convenience stores, such as snacks, drinks, 
newspapers and campus merchandise. The origin of this fire was in the wooden store shelf. The 
movement time was set at 30-seconds for this space. However, first visualization of smoke did not occur 
until 90-seconds. The time of 120-seconds will be used for the RSET or 30-seconds after first visualization 
of smoke for people to safely escape. During the simulation CO concentration levels never reached 
untenable conditions. Sprinkler activation began around 127-seconds and kept the compartment 
temperatures below the 60ºC threshold until around 140-seconds where temperature exceed 60ºC at the 
6-feet level. The last goal evaluated was soot visibility at a height of 6-feet and a distance of 6 meters 
(19.7-feet). During the 30-seconds to escape the store visibility was not above this limit. Visibility 
dropped quickly 20-seconds after the last occupant escaped. The ASET for this design fire was set at 
140-seconds or 50-seconds from first visualization of smoke. This allowed for a factor of safety of 20-
seconds.  
By evaluating both the prescriptive and performance-based analysis of the CLC have met or exceeded the 
expectations. Although there are some things that could make this facility perform even better. More 
heat and smoke detection could be installed in locations that have ceiling heights greater than 15-feet to 
provide earlier detection and notification to occupants in all parts of the building. For areas that are 
hosting gathering events larger than 300 occupants, a furniture placement plan should be evaluated to 
maintain safe egress paths during the large gatherings. Also, people that are operating the event should 
be educated on providing directions to occupants during an emergency. A smoke purge system would 
also benefit this of facility after fire has occurred. These recommendations are not mandatory for 
occupant safety but should be considered in future operation of the Campus Life Center.     
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OCCUPANT LOAD TAG LEGEND









ILLUMINATED EXIT SIGN, SINGLE FACE, CEILING MOUTED
ILLUMINATED EXIT SIGN, DOUBLE FACE, CEILING MOUTED





CODE REFERENCE:  NFPA 101, SECTION 8.2.3, 8.3.5.1 AND 8.6.5.
THE FOLLOWING SEPARATIONS ARE PROVIDED IN THE BUILDING:
• 2-HOUR RATED ELEVATOR MACHINE ROOM AND 2-HOUR RATED 
ELEVATOR SHAFT.
• SHAFT ENCLOSURES WILL BE PROVIDED WITH 2-HOUR FIRE 
BARRIERS
• 1-HOUR RATED ELECTRICAL ROOMS IF ROOM CONTAINS A DRY-
TYPE TRANSFORMER OVER 112.5 KVA
FIRE RESISTANCE RATED CONSTRUCTION
INTERIOR FINISH
CODE REFERENCE:  NFPA 101, SECTION 10.2.2, 12.3.3, 38.3.3, AND 42.3.3:
INTERIOR FINISH CRITERIA






OTHER SPACES NOT APPLICABLE
A  OR  B I  OR  II
EXITS ACCESS 
CORRIDORS
EXITS I  OR  IIA
INTERIOR FINISH CRITERIA






OTHER SPACES NOT APPLICABLE
A,  B,  OR  C I  OR  II
A,  B,  OR  C
EXITS ACCESS 
CORRIDORS
EXITS I  OR  IIA  OR  B
THE FOLLOWING CRITERIA FROM NFPA 101 ARE USED IN CLASSIFYING INTERIOR 
FINISHES:
CLASSIFICATION OF INTERIOR FINISH





CLASS A 0 - 4500 - 25
CLASS B 0 - 45026 - 75
CLASS C 0 - 45076 - 200
CLASSIFICATION OF INTERIOR FINISH
INTERIOR FLOOR FINISH
CLASS I > 0.45 W/CM²
CLASS II
CRITICAL RADIANT FLUX
0.22 - 0.45 W/CM²
EXIT SIGNAGE
CODE REFERENCE: NFPA 101, 7.10
EXIT SIGNS ARE REQUIRED TO BE LOCATED ABOVE EACH EXIT ACCESS 
DOOR AND SUCH THAT NO POINT IN AN EXIT ACCESS CORRIDOR IS IN 
EXCESS OF THE RATED VIEWING DISTANCE, OR 100 FT, WHICHEVER IS 
LESS, FROM THE NEAREST SIGN.
INTERIOR FINISH CRITERIA






OTHER SPACES NOT APPLICABLE
A  OR  B I  OR  II
A,  B,  OR  C
EXITS ACCESS 
CORRIDORS
EXITS I  OR  IIA  OR  B























FOR REVIEW PURPOSES ONLY
 1/16" = 1'-0"A101
1 LEVEL 1
MARK DATE DESCRIPTION
OCCUPANT LOAD TABLE - LEVEL 1
OCCUPANCY USE AREA OCCUPANT LOAD FACTOR OCCUPANT LOAD
ASSEMBLY - CONCENTRATED 12919 SF 7 1846
ASSEMBLY - UNCONCENTRATED 13355 SF 15 891
BUSINESS 1201 SF 100 13
CIRCULATION 12803 SF 100 129
KITCHEN/ COMMERCIAL 9791 SF 100 100
STAGES AND PLATFORMS 534 SF 15 36
STORAGE/ MECHANICAL 9989 SF 500 41
TOTALS 60591 SF 3056





















EXIT #1 (2) 74" 0.2 740 N/A N/A N/A 740 496
EXIT #2 (3) 34" 0.2 510 N/A N/A N/A 510 496
EXIT #3 (2) 66" 0.2 660 N/A N/A N/A 660 544
EXIT #4 (4) 66" 0.2 1320 N/A N/A N/A 1320 1211
STAIR #1 34" 0.2 170 60" 0.3 200 170 170

















































































































































































































































OCCUPANT LOAD TAG LEGEND









ILLUMINATED EXIT SIGN, SINGLE FACE, CEILING MOUTED
ILLUMINATED EXIT SIGN, DOUBLE FACE, CEILING MOUTED





CODE REFERENCE:  NFPA 101, SECTION 8.2.3, 8.3.5.1 AND 8.6.5.
THE FOLLOWING SEPARATIONS ARE PROVIDED IN THE BUILDING:
• 2-HOUR RATED ELEVATOR MACHINE ROOM AND 2-HOUR RATED 
ELEVATOR SHAFT.
• SHAFT ENCLOSURES WILL BE PROVIDED WITH 2-HOUR FIRE 
BARRIERS
• 1-HOUR RATED ELECTRICAL ROOMS IF ROOM CONTAINS A DRY-
TYPE TRANSFORMER OVER 112.5 KVA
FIRE RESISTANCE RATED CONSTRUCTION
INTERIOR FINISH
CODE REFERENCE:  NFPA 101, SECTION 10.2.2, 12.3.3, 38.3.3, AND 42.3.3:
INTERIOR FINISH CRITERIA






OTHER SPACES NOT APPLICABLE
A  OR  B I  OR  II
EXITS ACCESS 
CORRIDORS
EXITS I  OR  IIA
INTERIOR FINISH CRITERIA






OTHER SPACES NOT APPLICABLE
A,  B,  OR  C I  OR  II
A,  B,  OR  C
EXITS ACCESS 
CORRIDORS
EXITS I  OR  IIA  OR  B
THE FOLLOWING CRITERIA FROM NFPA 101 ARE USED IN CLASSIFYING INTERIOR 
FINISHES:
CLASSIFICATION OF INTERIOR FINISH





CLASS A 0 - 4500 - 25
CLASS B 0 - 45026 - 75
CLASS C 0 - 45076 - 200
CLASSIFICATION OF INTERIOR FINISH
INTERIOR FLOOR FINISH
CLASS I > 0.45 W/CM²
CLASS II
CRITICAL RADIANT FLUX
0.22 - 0.45 W/CM²
EXIT SIGNAGE
CODE REFERENCE: NFPA 101, 7.10
EXIT SIGNS ARE REQUIRED TO BE LOCATED ABOVE EACH EXIT ACCESS 
DOOR AND SUCH THAT NO POINT IN AN EXIT ACCESS CORRIDOR IS IN 
EXCESS OF THE RATED VIEWING DISTANCE, OR 100 FT, WHICHEVER IS 
LESS, FROM THE NEAREST SIGN.
INTERIOR FINISH CRITERIA






OTHER SPACES NOT APPLICABLE
A  OR  B I  OR  II
A,  B,  OR  C
EXITS ACCESS 
CORRIDORS
EXITS I  OR  IIA  OR  B























FOR REVIEW PURPOSES ONLY
 1/16" = 1'-0"A102
1 LEVEL 2
MARK DATE DESCRIPTION
OCCUPANT LOAD TABLE - LEVEL 2 - SOUTH
OCCUPANCY USE AREA OCCUPANT LOAD FACTOR OCCUPANT LOAD
ASSEMBLY - UNCONCENTRATED 4280 SF 15 287
BUSINESS 356 SF 100 4
CIRCULATION 662 SF 100 7
KITCHEN/ COMMERCIAL 921 SF 100 11
STORAGE/ MECHANICAL 296 SF 500 4
TOTALS 6515 SF 313





















EXIT #13 64" 0.2 320 N/A N/A N/A 320 195
EXIT #14 34" 0.2 170 N/A N/A N/A 170 78
EXIT #15 34" 0.2 170 N/A N/A N/A 170 79
EXIT #17 34" 0.2 170 N/A N/A N/A 170 78
TOTALS 830 430





















EXIT #10 (3) 34" 0.2 510 N/A N/A N/A 510 491
EXIT #11 34" 0.2 170 N/A N/A N/A 170 157
EXIT #12 (2) 68" 0.2 680 N/A N/A N/A 680 591
TOTALS 1360 1239
OCCUPANT LOAD TABLE - LEVEL 2 - NORTH
OCCUPANCY USE AREA OCCUPANT LOAD FACTOR OCCUPANT LOAD
ASSEMBLY - CONCENTRATED 2355 SF 7 337
ASSEMBLY - UNCONCENTRATED 4799 SF 15 326
BUSINESS 1691 SF 100 19
CIRCULATION 7341 SF 100 74
KITCHEN/ COMMERCIAL 604 SF 100 7
MERCANTILE 860 SF 30 29
STORAGE/ MECHANICAL 465 SF 500 6





































































































































































































































OCCUPANT LOAD TAG LEGEND









ILLUMINATED EXIT SIGN, SINGLE FACE, CEILING MOUTED
ILLUMINATED EXIT SIGN, DOUBLE FACE, CEILING MOUTED





CODE REFERENCE:  NFPA 101, SECTION 8.2.3, 8.3.5.1 AND 8.6.5.
THE FOLLOWING SEPARATIONS ARE PROVIDED IN THE BUILDING:
• 2-HOUR RATED ELEVATOR MACHINE ROOM AND 2-HOUR RATED 
ELEVATOR SHAFT.
• SHAFT ENCLOSURES WILL BE PROVIDED WITH 2-HOUR FIRE 
BARRIERS
• 1-HOUR RATED ELECTRICAL ROOMS IF ROOM CONTAINS A DRY-
TYPE TRANSFORMER OVER 112.5 KVA
FIRE RESISTANCE RATED CONSTRUCTION
INTERIOR FINISH
CODE REFERENCE:  NFPA 101, SECTION 10.2.2, 12.3.3, 38.3.3, AND 42.3.3:
INTERIOR FINISH CRITERIA






OTHER SPACES NOT APPLICABLE
A  OR  B I  OR  II
EXITS ACCESS 
CORRIDORS
EXITS I  OR  IIA
INTERIOR FINISH CRITERIA






OTHER SPACES NOT APPLICABLE
A,  B,  OR  C I  OR  II
A,  B,  OR  C
EXITS ACCESS 
CORRIDORS
EXITS I  OR  IIA  OR  B
THE FOLLOWING CRITERIA FROM NFPA 101 ARE USED IN CLASSIFYING INTERIOR 
FINISHES:
CLASSIFICATION OF INTERIOR FINISH





CLASS A 0 - 4500 - 25
CLASS B 0 - 45026 - 75
CLASS C 0 - 45076 - 200
CLASSIFICATION OF INTERIOR FINISH
INTERIOR FLOOR FINISH
CLASS I > 0.45 W/CM²
CLASS II
CRITICAL RADIANT FLUX
0.22 - 0.45 W/CM²
EXIT SIGNAGE
CODE REFERENCE: NFPA 101, 7.10
EXIT SIGNS ARE REQUIRED TO BE LOCATED ABOVE EACH EXIT ACCESS 
DOOR AND SUCH THAT NO POINT IN AN EXIT ACCESS CORRIDOR IS IN 
EXCESS OF THE RATED VIEWING DISTANCE, OR 100 FT, WHICHEVER IS 
LESS, FROM THE NEAREST SIGN.
INTERIOR FINISH CRITERIA






OTHER SPACES NOT APPLICABLE
A  OR  B I  OR  II
A,  B,  OR  C
EXITS ACCESS 
CORRIDORS
EXITS I  OR  IIA  OR  B























FOR REVIEW PURPOSES ONLY
 1/16" = 1'-0"A103
1 LEVEL 3
MARK DATE DESCRIPTION





















STAIR #1 N/A N/A N/A 50" 0.3 166 166 136
STAIR #2 N/A N/A N/A 50" 0.3 166 166 135
STAIR #5 N/A N/A N/A 54" 0.3 180 180 117
TOTALS 512 388
OCCUPANT LOAD TABLE - LEVEL 3
OCCUPANCY USE AREA OCCUPANT LOAD FACTOR OCCUPANT LOAD
ASSEMBLY - READING ROOM 1322 SF 50 27
ASSEMBLY - UNCONCENTRATED 3214 SF 15 219
BUSINESS 5050 SF 100 54
CIRCULATION 7459 SF 100 75
STORAGE/ MECHANICAL 1311 SF 500 13
TOTALS 18355 SF 388
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Appendix B – Timed Egress Calculations 
  
Population P = 136 persons
Corridor Width w = 12 ft Stair Width w = 3.67 ft Corridor Width w = 12 ft Door Width w = 2.83 ft
Boundary Layer Width
from table 59.1 b = 0.5 ft
Boundary Layer Width
from table 59.1 b = 0.5 ft
Boundary Layer Width
from table 59.1 b = 0.5 ft
Boundary Layer Width
from table 59.1 b = 0.5 ft
Effective Width
w - (2*b) We = 10 ft
Effective Width
w - (2*b) We = 2.67 ft
Effective Width
w - (2*b) We = 11 ft
Effective Width









(1-aD)kD= Fs = 24 persons/minute/ft Fs(corr1)*We(corr1)/We(Stair) Fs = 90.1 persons/minute/ft Fs(stair)*We(stair)/We(corr2) Fs = 4.48 persons/minute/ft Fs(corr2)*We(corr2)/We(door) Fs = 27 persons/minute/ft
Density D = 0.175 persons/ft² = 24 persons/minute/ft = 18.5 persons/ft² = 4.48 persons/minute/ft
from table 59.2 k = 275 = 10 ft = 2.67 ft = 11 ft
constant a = 2.86 = 2.67 ft = 11 ft = 1.83 ft
Maximum Specific Flow
from table 59.5 Fsm = 24 persons/minute/ft
Maximum Specific Flow
from table 59.5 Fsm = 18.5 persons/minute/ft
Maximum Specific Flow
from table 59.5 Fsm = 24 persons/minute/ft
Maximum Specific Flow
from table 59.5 Fsm = 24 persons/minute/ft
Fs same as Fsm, Use Fs = 24 persons/minute/ft Fsm less than Fs, Use Fs = 18.5 persons/minute/ft Fs less than Fsm, Use Fs = 4.48 persons/minute/ft Fsm less than Fs, Use Fsm = 24 persons/minute/ft
Density D = 0.168 persons/ft² Density D = 0.175 persons/ft² Density D = 0.178 persons/ft²
Fs=(1-aD)kD Fs = 18.5 persons/minute/ft Fs=(1-aD)kD Fs = 18.53 persons/minute/ft Fs=(1-aD)kD Fs = 18.53 persons/minute/ft
from table 59.2 k = 212 from table 59.2 k = 212 from table 59.2 k = 212









k-akD= S = 137 ft/minute k-akD= S = 110 ft/minute k-akD= S = 137 ft/minute k-akD= S = 135 ft/minute
Density D = 0.175 persons/ft² Density D = 0.168 persons/ft² Density D = 0.175 persons/ft² Density D = 0.178 persons/ft²
from table 59.2 k = 275 from table 59.2 k = 212 from table 59.2 k = 275 from table 59.2 k = 275
constant a = 2.86 constant a = 2.86 constant a = 2.86 constant a = 2.86
Floor to Floor Travel Distance
(H*f)+(Ld*2)= L = 38.2 ft
Factor from table 59.3 f = 1.85
Floor to Floor Height H = 12 ft
Landing Depth Ld = 8 ft
Time of Travel from Floor to Floor
L/S= ts = 0.346 minutes
Time of Travel To Exit
L/S= ts = 0.364 minutes
L = 38.2 ft L = 50 ft









Fs*We= Fc = 240 persons/minute Fs*We= Fc = 49 persons/minute Fs*We= Fc = 49 persons/minute Fs*We= Fc = 44 persons/minute
Maximum Specific Flow Fs = 24 persons/ft² Maximum Specific Flow Fs = 18.5 persons/minute/ft Maximum Specific Flow Fs = 4.48 persons/ft² Maximum Specific Flow Fs = 24 persons/minute/ft
Effective Width We = 10 ft Effective Width We = 2.67 ft Effective Width We = 11 ft Effective Width We = 1.83 ft
Number of people each floor in stair N = 18 persons Number of people to Exit N = 18 persons
at time ts = 0.346 minutes at time ts = 0.364 minutes
Total Number of People in Stair
N x Nf = Nt = 36 persons











Pre-Movement Time tp = 1.0 minutes
Average travel distance to Stair d = 120 feet
Initial Speed in corridor S = 137 feet/minute
d/S =Travel time to stair t1 = 0.87 minutes
Floor Population P = 136 persons
Population in Stair (one level) N = 18 persons
Population in Queue to Stair Nq = 118 persons
Time of Travel from Floor to Floor ts = 0.346 minutes
Calculated Flow in stair Fc1 = 49.3 persons/minute
Average travel distance from Stair to Exit d = 100 feet
Initial Speed in corridor S = 137 feet/minute
d/S =Travel time from Stair to Exit t2 = 0.73 minutes
Calculated Flow in Door Fc2 = 49.3 persons/minute
Travel Time to Stair & Filling of Stair
(Nq/Fc1) + (ts + t1 + tp) t3 =
Time All Evac. Floor to the Ground
(Nq/Fc1) + (ts + t1 + tp)+ts t4 =
Travel Time from Stair to Exit
t2 + t4 t5 =
Total Evacuation of Building





TIME CALCULATION - CONTINUE
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FIRE ALARM / MASS NOTIFICATION LEGEND
FIRE ALARM/MASS NOTIFICATION TERMINAL CABINET




FIRE ALARM/MASS NOTIFICATION CONTROL PANEL
VISUAL NOTIFICATION APPLIANCE EXTENDER PANELNAC
DIGITAL ALARM COMMUNICATOR/TRANSMITTERDACT
MANUAL PULL STATION
MASS NOTIFICATION STROBE - CEILING MOUNTED
STROBE - WALL MOUNTED
C
WP
SPEAKER - CEILING MOUNTED
SPEAKER - WALL MOUNTED
COMBINATION SPEAKER/STROBE - CEILING MOUNTED
COMBINATION SPEAKER/STROBE - WALL MOUNTED
SPEAKER - WALL MOUNTED (WEATHER PROOF)




ALARM INPUT MODULE - VALVE SUPERVISORY 
(TAMPER) SWITCH 
ALARM INPUT MODULE - WET PIPE SPRINKLER 
WATER FLOW SWITCH





SPOT TYPE SMOKE DETECTOR -  IN DUCT





FIRE ALARM PANEL, TRANSPONDER, NAC PANEL
LOW BATTERY X
FIRE ALARM PANEL, TRANSPONDER, NAC PANEL
BATTERY OR CHARGER FAILURE
FIRE ALARM PANEL, TRANSPONDER, NAC PANEL
ABNORMAL SWITCH OR CONTROL POSITION.
FIRE ALARM PANEL, TRANSPONDER, NAC PANEL
GROUND FAULT, OPEN CIRCUIT, SHORT CIRCUIT
FIRE ALARM PANEL, TRANSPONDER, NAC PANEL
AC POWER LOSS OR IRREGULARITY
NOTIFICATION APPLIANCE CIRCUIT OR SLC LOOP
GROUND FAULT, OPEN CIRCUIT, SHORT CIRCUIT
INITIATING DEVICE


















SMOKE DETECTORS IN ELEVATOR

































































































































































































































































































































































































































































































































FOR REVIEW PURPOSES ONLY
MARK DATE DESCRIPTION
N.T.S.FA100



















































































































































FIRE ALARM/MASS NOTIFICATION TERMINAL CABINET




FIRE ALARM/MASS NOTIFICATION CONTROL PANEL
FIRE ALARM / MASS NOTIFICATION LEGEND
VISUAL NOTIFICATION APPLIANCE EXTENDER PANELNAC
DIGITAL ALARM COMMUNICATOR/TRANSMITTERDACT
SPEAKER - CEILING MOUNTED
SPEAKER - WALL MOUNTED
C
COMBINATION SPEAKER/STROBE - CEILING MOUNTED
COMBINATION SPEAKER/STROBE - WALL MOUNTED
C
SMOKE DETECTORMASS NOTIFICATION STROBE - CEILING MOUNTED
MASS NOTIFICATION STROBE - WALL MOUNTED ELECTRIC BELL




ALARM INPUT MODULE - VALVE 
SUPERVISORY (TAMPER) SWITCH 
ALARM INPUT MODULE - WET PIPE 
SPRINKLER WATER FLOW SWITCH
MANUAL PULL STATION
SPOT TYPE SMOKE DETECTOR -  IN DUCT
MONITOR MODULE
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FIRE ALARM/MASS NOTIFICATION TERMINAL CABINET




FIRE ALARM/MASS NOTIFICATION CONTROL PANEL
FIRE ALARM / MASS NOTIFICATION LEGEND
VISUAL NOTIFICATION APPLIANCE EXTENDER PANELNAC
DIGITAL ALARM COMMUNICATOR/TRANSMITTERDACT
SPEAKER - CEILING MOUNTED
SPEAKER - WALL MOUNTED
C
COMBINATION SPEAKER/STROBE - CEILING MOUNTED
COMBINATION SPEAKER/STROBE - WALL MOUNTED
C
SMOKE DETECTORMASS NOTIFICATION STROBE - CEILING MOUNTED
MASS NOTIFICATION STROBE - WALL MOUNTED ELECTRIC BELL




ALARM INPUT MODULE - VALVE 
SUPERVISORY (TAMPER) SWITCH 
ALARM INPUT MODULE - WET PIPE 
SPRINKLER WATER FLOW SWITCH
MANUAL PULL STATION
SPOT TYPE SMOKE DETECTOR -  IN DUCT
MONITOR MODULE
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FIRE ALARM/MASS NOTIFICATION TERMINAL CABINET




FIRE ALARM/MASS NOTIFICATION CONTROL PANEL
FIRE ALARM / MASS NOTIFICATION LEGEND
VISUAL NOTIFICATION APPLIANCE EXTENDER PANELNAC
DIGITAL ALARM COMMUNICATOR/TRANSMITTERDACT
SPEAKER - CEILING MOUNTED
SPEAKER - WALL MOUNTED
C
COMBINATION SPEAKER/STROBE - CEILING MOUNTED
COMBINATION SPEAKER/STROBE - WALL MOUNTED
C
SMOKE DETECTORMASS NOTIFICATION STROBE - CEILING MOUNTED
MASS NOTIFICATION STROBE - WALL MOUNTED ELECTRIC BELL




ALARM INPUT MODULE - VALVE 
SUPERVISORY (TAMPER) SWITCH 
ALARM INPUT MODULE - WET PIPE 
SPRINKLER WATER FLOW SWITCH
MANUAL PULL STATION
SPOT TYPE SMOKE DETECTOR -  IN DUCT
MONITOR MODULE
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FIRE ALARM / MASS NOTIFICATION LEGEND
FIRE ALARM/MASS NOTIFICATION TERMINAL CABINET




FIRE ALARM/MASS NOTIFICATION CONTROL PANEL
VISUAL NOTIFICATION APPLIANCE EXTENDER PANELNAC
DIGITAL ALARM COMMUNICATOR/TRANSMITTERDACT
MANUAL PULL STATION
MASS NOTIFICATION STROBE - CEILING MOUNTED
STROBE - WALL MOUNTED
C
WP
SPEAKER - CEILING MOUNTED
SPEAKER - WALL MOUNTED
COMBINATION SPEAKER/STROBE - CEILING MOUNTED
COMBINATION SPEAKER/STROBE - WALL MOUNTED
SPEAKER - WALL MOUNTED (WEATHER PROOF)




ALARM INPUT MODULE - VALVE SUPERVISORY 
(TAMPER) SWITCH 
ALARM INPUT MODULE - WET PIPE SPRINKLER 
WATER FLOW SWITCH





SPOT TYPE SMOKE DETECTOR -  IN DUCT
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FIRE ALARM / MASS NOTIFICATION LEGEND
FIRE ALARM/MASS NOTIFICATION TERMINAL CABINET




FIRE ALARM/MASS NOTIFICATION CONTROL PANEL
VISUAL NOTIFICATION APPLIANCE EXTENDER PANELNAC
DIGITAL ALARM COMMUNICATOR/TRANSMITTERDACT
MANUAL PULL STATION
MASS NOTIFICATION STROBE - CEILING MOUNTED
STROBE - WALL MOUNTED
C
WP
SPEAKER - CEILING MOUNTED
SPEAKER - WALL MOUNTED
COMBINATION SPEAKER/STROBE - CEILING MOUNTED
COMBINATION SPEAKER/STROBE - WALL MOUNTED
SPEAKER - WALL MOUNTED (WEATHER PROOF)




ALARM INPUT MODULE - VALVE SUPERVISORY 
(TAMPER) SWITCH 
ALARM INPUT MODULE - WET PIPE SPRINKLER 
WATER FLOW SWITCH





SPOT TYPE SMOKE DETECTOR -  IN DUCT
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FIRE ALARM/MASS NOTIFICATION TERMINAL CABINET




FIRE ALARM/MASS NOTIFICATION CONTROL PANEL
FIRE ALARM / MASS NOTIFICATION LEGEND
VISUAL NOTIFICATION APPLIANCE EXTENDER PANELNAC
DIGITAL ALARM COMMUNICATOR/TRANSMITTERDACT
SPEAKER - CEILING MOUNTED
SPEAKER - WALL MOUNTED
C
COMBINATION SPEAKER/STROBE - CEILING MOUNTED
COMBINATION SPEAKER/STROBE - WALL MOUNTED
C
SMOKE DETECTORMASS NOTIFICATION STROBE - CEILING MOUNTED
MASS NOTIFICATION STROBE - WALL MOUNTED ELECTRIC BELL




ALARM INPUT MODULE - VALVE 
SUPERVISORY (TAMPER) SWITCH 
ALARM INPUT MODULE - WET PIPE 
SPRINKLER WATER FLOW SWITCH
MANUAL PULL STATION
SPOT TYPE SMOKE DETECTOR -  IN DUCT
MONITOR MODULE
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FIRE ALARM/MASS NOTIFICATION TERMINAL CABINET




FIRE ALARM/MASS NOTIFICATION CONTROL PANEL
FIRE ALARM / MASS NOTIFICATION LEGEND
VISUAL NOTIFICATION APPLIANCE EXTENDER PANELNAC
DIGITAL ALARM COMMUNICATOR/TRANSMITTERDACT
SPEAKER - CEILING MOUNTED
SPEAKER - WALL MOUNTED
C
COMBINATION SPEAKER/STROBE - CEILING MOUNTED
COMBINATION SPEAKER/STROBE - WALL MOUNTED
C
SMOKE DETECTORMASS NOTIFICATION STROBE - CEILING MOUNTED
MASS NOTIFICATION STROBE - WALL MOUNTED ELECTRIC BELL




ALARM INPUT MODULE - VALVE 
SUPERVISORY (TAMPER) SWITCH 
ALARM INPUT MODULE - WET PIPE 
SPRINKLER WATER FLOW SWITCH
MANUAL PULL STATION
SPOT TYPE SMOKE DETECTOR -  IN DUCT
MONITOR MODULE
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FIRE ALARM/MASS NOTIFICATION TERMINAL CABINET




FIRE ALARM/MASS NOTIFICATION CONTROL PANEL
FIRE ALARM / MASS NOTIFICATION LEGEND
VISUAL NOTIFICATION APPLIANCE EXTENDER PANELNAC
DIGITAL ALARM COMMUNICATOR/TRANSMITTERDACT
SPEAKER - CEILING MOUNTED
SPEAKER - WALL MOUNTED
C
COMBINATION SPEAKER/STROBE - CEILING MOUNTED
COMBINATION SPEAKER/STROBE - WALL MOUNTED
C
SMOKE DETECTORMASS NOTIFICATION STROBE - CEILING MOUNTED
MASS NOTIFICATION STROBE - WALL MOUNTED ELECTRIC BELL




ALARM INPUT MODULE - VALVE 
SUPERVISORY (TAMPER) SWITCH 
ALARM INPUT MODULE - WET PIPE 
SPRINKLER WATER FLOW SWITCH
MANUAL PULL STATION
SPOT TYPE SMOKE DETECTOR -  IN DUCT
MONITOR MODULE
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Intelligent Fire Alarm Control Panels
DN-7070:P • A-10
NFS2-3030 (left) 
and NFS2-3030 with DVC audio option (right)
7070covg.jpg
General 
The NFS2-3030 is an intelligent Fire Alarm Control Panel
(FACP) designed for medium- to large-scale facilities. Fire
emergency detection and evacuation are extremely critical to
life safety, and the NFS2-3030 is ideally suited for these appli-
cations. The NFS2-3030 is part of the ONYX® Series of prod-
ucts from NOTIFIER. The NFS2-3030 is ideal for virtually any
application because it features a modular design that is config-
ured per project requirements. With one to ten Signaling Line
Circuits (SLCs), the NFS2-3030 supports up to 3,180 intelli-
gent addressable devices.
Information is critical to fire evacuation personnel, and the
NFS2-3030’s large 640-character Liquid Crystal Display (LCD)
presents vital information to operators concerning a fire situa-
tion, fire progression, and evacuation details.
A host of other options are available, including single- or multi-
channel voice; firefighter’s telephone; LED, LCD, or PC-based
graphic annunciators; networking; advanced detection prod-
ucts for challenging environments; wireless fire protection; and
many additional options.
Features
• Certified for seismic applications when used with the appro-
priate seismic mounting kit. 
• Approved for Marine applications when a marine-listed ver-
sion is used with marine-listed compatible equipment. See
DN-60688. 
• Complies with UL 2572 Mass Notification Systems (NFS2-
3030 version 20 or higher).
• One to ten isolated intelligent Signaling Line Circuits (SLC)
Style 4, 6 or 7.
• Wireless fire protection using SWIFT Smart Wireless Inte-
grated Fire Technology. See DN-60820.
• Up to 159 detectors and 159 modules per SLC; 318 devices
per loop/3,180 per FACP or network node. 
– Detectors can be any mix of ion, photo, thermal, or multi-
sensor; wireless detectors are available for use with the
FWSG. 
– Modules include addressable pull stations, normally open
contact devices, two-wire smoke detectors, notification, or
relay; wireless modules are available for use with the
FWSG. 
• Large 16 line, 640 character LCD backlit display or use
display-less as a network node.
• Network options:
– High-speed network for up to 200 nodes (NFS2-3030,
NFS2-640, NFS-320(C), NFS-320SYS, NCA-2, DVC-EM,
ONYXWorks, NFS-3030, NFS-640, and NCA).
– Standard network for up to 103 nodes (NFS2-3030,
NFS2-640, NFS-320(C), NFS-320SYS, NCA-2, DVC-EM,
ONYXWorks, NCS, NFS-3030, NFS-640, NCA, AFP-200,
AFP-300/400, AFP-1010, and AM2020). Up to 54 nodes
when DVC-EM is used in network paging.
• Built-in Alarm, Trouble, Security, and Supervisory relays. 
• VeriFire® Tools online/offline program option. 
• With built-in Degraded Mode operation, the system is capa-
ble of general alarm if a fire alarm condition is present even
if the central processing unit (CPU) fails.
• Weekly Occupancy Schedules allow changing sensitivity by
time of day and day of week.
• EIA-485 annunciators, including custom graphics.
• History file with 4000-event capacity in nonvolatile memory,
plus separate 1000-event alarm-only file. 
• Advanced history filters allow sorting by event, time, date,
or address.
• Alarm Verification selection per point, with automatic
counter.
• Autoprogramming and Walk Test reports. 




• Positive Alarm Sequence (PAS) Presignal.
• Silence Inhibit and Auto Silence timer options.
• Field-programmable on panel or on PC, with VeriFire Tools
program, also check, compare.
• Non-alarm points for lower priority functions.
• Remote ACK/Signal Silence/System Reset/Drill via monitor
modules.
• Up to 1000 powerful Boolean logic equations.
• Supports SCS Series smoke control system in both HVAC
and FSCS modes. 
• FM6320 approved Gas Detection System with FMM-4-20
module and any FM listed gas detector. 
• EIA-232 printer port.
• EIA-485 annunciator port.
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640-CHARACTER DISPLAY FEATURES
• Backlit, 640-character display.
• Program keypad: full QWERTY keypad.
• Up to nine users, each with a password and selectable
access levels.
• 11 LED indicators: Power; Fire Alarm; Pre-Alarm; Secu-
rity; Supervisory; System Trouble; Other Event; Signals
Silenced; Point Disabled; CPU Failure; Controls Active.
• Membrane Switch Controls: Acknowledge; Signal
Silence; Drill; System Reset; Lamp Test.
• LCD Display: 640 characters (16 lines x 40 characters)
with long-life LED backlight.
FLASHSCAN® INTELLIGENT FEATURES
• Polls up to 318 devices on each loop in less than two
seconds.
• Activates up to 159 outputs in less than five seconds.
• Multicolor LEDs blink device address during Walk Test.
• Fully digital, high-precision protocol (U.S. Patent
5,539,389).
• Manual sensitivity adjustment — up to nine levels.
• Pre-alarm ONYX intelligent sensing — up to nine levels.
• Sensitivity levels:
– Ion – 0.5 to 2.5%/foot obscuration.
– Photo – 0.5 to 2.35%/foot obscuration.
– Laser (VIEW®) – 0.02 to 2.0%/foot obscuration.
– Acclimate Plus™ – 0.5 to 4.0%/foot obscuration.
– IntelliQuad – 1.0 to 4.0%/foot obscuration.
– IntelliQuad™ PLUS – 1.0 to 4.0%/foot obscuration
• Drift compensation (U.S. Patent 5,764,142). 
• Multi-detector algorithm involves nearby detectors in alarm
decision (U.S. Patent 5,627,515).
• Automatic detector sensitivity testing (NFPA-72 compliant).
• Maintenance alert (two levels).
• Self-optimizing pre-alarm.
• Programmable activation of sounder/relay bases during
alarm or pre-alarm.
• Read Status displays the level of detector cleanliness.
FSL-751 VIEW® (VERY INTELLIGENT EARLY WARNING)
SMOKE DETECTION TECHNOLOGY
• Advanced ONYX intelligent sensing algorithms differentiate
between smoke and non-smoke signals (U.S. Patent
5,831,524).
• Addressable operation pinpoints the fire location.
• Early warning performance comparable to the best aspira-
tion systems at a fraction of the lifetime cost.
FRM-1 
Relay Contact
NOTE: CPU2-3030 firmware version 14.0 (and higher) can support LCD-160 on the RDP port, or LCD2-80 in terminal mode, but not













Shown in CAB-C4 with display
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FAPT-851 ACCLIMATE PLUS™ LOW-PROFILE INTELLIGENT
MULTI-SENSOR
• Detector automatically adjusts sensitivity levels without
operator intervention or programming. Sensitivity increases
with heat.
• Microprocessor-based technology; combination photo and
thermal technology.
• Low-temperature signal at 40°F ± 5°F (4.44°C ± 2.77°C). 
FSC-851 INTELLIQUAD 
ADVANCED MULTI-CRITERIA DETECTOR
• Detects all four major elements of a fire (smoke, heat, CO,
and flame).
• Automatic drift compensation of smoke sensor and CO cell.
• High nuisance-alarm immunity.
INTELLIGENT FAAST® DETECTORS FSA-5000, FSA-8000,  FSA-
20000 AND FSA-20000P
• Connects directly to the SLC loop of compatible ONYX
series panels.
• Provides five event thresholds that can be individually pro-
grammed with descriptive labels for control-by-event pro-
gramming; uses five detector addresses.
• Uses patented particle separator and field-replaceable filter
to remove contaminants.
• Advanced algorithms reject common nuisance conditions
• FSA-5000 covers 5,000 square feet through one pipe.
• FSA-8000 covers 8,000 square feet through one pipe.
• FSA-20000 covers 28,800 square feet through one to four
pipes.
• FSA-20000P covers 28,800 square feet through one to four
addressable pipes. Supports addressable pipes to pinpoint
location of alarm events.
FCO-851 INTELLIQUAD™ PLUS 
ADVANCED MULTI-CRITERIA FIRE/CO DETECTOR
• Detects all four major elements of a fire.
• Separate signal for life-safety CO detection.
• Optional addressable sounder base for Temp-3 (fire) or
Temp-4(CO) tone.
• Automatic drift compensation of smoke sensor and CO cell.
• High nuisance-alarm immunity.
FMM-4-20 GAS DETECTION MODULE
• Interface to industry-standard linear scale 4-20 mA sensors.
• Five programmable thresholds.
• FM Approved, Class 6320 (Stationary Gas Sensors/
Detectors).
SWIFT WIRELESS
• Self-healing mesh wireless protocol.
• Each SWIFT Gateway supports up to 50 devices: 1 wireless
gateway and up to 49 SWIFT devices. 
• Up to 4 wireless gateways can be installed with overlapping
network coverage. 
RELEASING FEATURES
• Ten independent hazards.
• Sophisticated cross-zone (three options).
• Delay timer and Discharge timers (adjustable).
• Abort (four options).
VOICE AND TELEPHONE FEATURES
• Up to eight channels of digital audio.
• 35 watt, 50 watt, 75 watt, and 100/125 watt digital amplifiers
(DAA2/DAX series and DS series).
• Solid state message generation.
• Hard-wired voice control module options.
• Firefighter telephone option.
• 30- to 120-watt analog amplifiers (AA Series).
• Backup tone generator and amplifier option.
FlashScan® Exclusive 
World-Leading Detector Protocol
At the heart of the NFS2-3030 is a set of detection devices and
device protocol — FlashScan (U.S. Patent 5,539,389). FlashS-
can is an all-digital protocol that gives superior precision and
high noise immunity.
As well as giving quick identification of an active input device,
this protocol can also activate many output devices in a frac-
tion of the time required by competitive protocols. This high
speed also allows the NFS2-3030 to have the largest device
per loop capacity in the industry — 318 points — yet every
input and output device is sampled in less than two seconds.
The microprocessor-based FlashScan® detectors have bicolor
LEDs that can be coded to provide diagnostic information,
such as device address during Walk Test.
ONYX Intelligent Sensing
ONYX Intelligent Sensing is a set of software algorithms that
provide the NFS2-3030 with industry-leading smoke detection
capability. These complex algorithms require many calcula-
tions on each reading of each detector, and are made possible
by the very high-speed microcomputer used by the NFS2-
3030.
Drift Compensation and Smoothing. Drift compensation
allows the detector to retain its original ability to detect actual
smoke, and resist false alarms, even as dirt accumulates. It
reduces maintenance requirements by allowing the system to
automatically perform the periodic sensitivity measurements
required by NFPA 72. Smoothing filters are also provided by
software to remove transient noise signals, usually caused by
electrical interference.
Maintenance Warnings. When the drift compensation per-
formed for a detector reaches a certain level, the performance
of the detector may be compromised, and special warnings
are given. There are three warning levels: (1) Low Chamber
value; (2) Maintenance Alert, indicative of dust accumulation
that is near but below the allowed limit; (3) Maintenance
Urgent, indicative of dust accumulation above the allowed limit.
Sensitivity Adjust. Nine sensitivity levels are provided for
alarm detection. These levels can be set manually, or can
change automatically between day and night. Nine levels of
pre-alarm sensitivity can also be selected, based on predeter-
mined levels of alarm. Pre-alarm operation can be latching or
self-restoring, and can be used to activate special control func-
tions.
Self-Optimizing Pre-Alarm. Each detector may be set for
“Self-Optimizing” pre-alarm. In this special mode, the detector
“learns” its normal environment, measuring the peak analog
readings over a long period of time, and setting the pre-alarm
level just above these normal peaks.
Cooperating Multi-Detector Sensing. A patented feature of
ONYX Intelligent Sensing is the ability of a smoke sensor to
consider readings from nearby sensors in making alarm or
pre-alarm decisions. Without statistical sacrifice in the ability to
resist false alarms, it allows a sensor to increase its sensitivity
to actual smoke by a factor of almost two to one.
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Field Programming Options
Autoprogram is a timesaving feature. The FACP “learns” what
devices are physically connected and automatically loads
them in the program with default values for all parameters.
Requiring less than one minute to run, this routine allows the
user to have almost immediate fire protection in a new installa-
tion, even if only a portion of the detectors are installed. 
Keypad Program Edit. The NFS2-3030, like all NOTIFIER
intelligent panels, has the exclusive feature of program cre-
ation and editing capability from the front panel keypad, while
continuing to provide fire protection. The architecture of the
NFS2-3030 software is such that each point entry carries its
own program, including control-by-event links to other points.
This allows the program to be entered with independent per-
point segments, while the NFS2-3030 simultaneously monitors
other (already installed) points for alarm conditions. 
VERIFIRE® TOOLS
VeriFire® Tools is an offline programming and test utility that
can greatly reduce installation programming time, and
increase confidence in the site-specific software. It is Win-
dows® based and provides technologically advanced capabili-
ties to aid the installer. The installer may create the entire
program for the NFS2-3030 in the comfort of the office, test it,
store a backup file, then bring it to the site and download from
a laptop into the panel.
Product Line Information
• “Configuration Guidelines” on page 4
• “Main System Components” on page 4
• “Networking Options” on page 4
• “Auxiliary Power Supplies and Batteries” on page 4
• “Audio Options” on page 5
• “Compatible Devices, EIA-232 Ports” on page 5
• “Compatible Devices, EIA-485 Ports” on page 5
• “Compatible Intelligent Devices” on page 5
• “Enclosures, Chassis, and Dress Plates” on page 6
• “Other Options” on page 7
CONFIGURATION GUIDELINES
Stand-alone and network systems require a main display. On
single-FACP systems (one NFS2-3030D), the display option is
the CPU2-3030D. On network systems (two or more net-
worked fire panel nodes), at least one NCA-2, NCS, or ONYX-
Works  annunciation device is required. Options listed as
follows.
MAIN SYSTEM COMPONENTS
CPU2-3030D: NFS2-3030 Primary Display. CPU2-3030D
ships with keypad/display installed; includes 640-character
backlit LCD display, QWERTY programming and control key-
pad. CPU2-3030 is a central processing unit and requires an
AMPS-24(E) power supply. For English ULC applications, use
CPU2-3030DC. Non-English versions are available: CPU2-
3030D-FR, CPU2-3030D-HE, CPU2-3030D-KO, CPU2-
3030D-PO, CPU2-3030D-SC, CPU2-3030D-SP, CPU2-
3030D-TC, and CPU2-3030D-TH. For English Marine applica-
tions order CPU2-3030D-M; for non-English Marine applica-
tions order CPU2-3030D-M and the appropriate KP-KIT-XX.
(See DN-60688.) 
CPU2-3030ND: CPU2-3030 without display. Non-English ver-
sions are available: CPU2-3030ND-FR, CPU2-3030ND-HE,
CPU2-3030ND-KO, CPU2-3030ND-PO, CPU2-3030ND-SC,
CPU2-3030ND-SP, CPU2-3030ND-TC. 
LCM-320: Loop Control Module. Provides one  SLC. NFS2-
3030 supports up to five LCM-320s and five LEM-320 expand-
ers for a total of ten SLCs. See DN-6881. 
LEM-320: Loop Expander Module. Expands an LCM-320. See
DN-6881.
SAMPLE SYSTEM: Four-loop NFS2-3030 with display:
CPU2-3030D, DP-DISP, two BMP-1s, CHS-M3, two LCM-
320s, two LEM-320s, AMPS-24, SBB-A4, DR-A4, BP2-4, BB-
100, batteries.
NETWORKING OPTIONS 
NCA-2: Network Control Annunciator, 640 characters. An
alternate primary display for CPU2-3030 can be provided by
the NCA-2, NCS, or ONYXWorks. Using NCA-2 as primary
display enables non-English languages. On network systems
(two or more networked fire panel nodes), one network display
(either NCA-2, NCS, or ONYXWorks) is required for every sys-
tem. On network systems, the NCA-2 connects (and requires)
a standard Network Communication Module or High-Speed
Network Communication Module. Mounts in a row of FACP
node or in two annunciator positions. Mounting options include
the DP-DISP, ADP-4B, or in an annunciator box, such as the
ABS-2D. In CAB-4 top-row applications, a DP-DISP and two
BMP-1 blank modules are required for mounting. Non-English
versions are available: NCA-2-FR, NCA-2-HE, NCA-2-KO,
NCA-2-PO, NCA-2-SC, NCA-2-SP, NCA-2-TC, NCA-2-TH. For
English ULC applications, order NCA-2C; for marine applica-
tions, order NCA-2-M; for non-English marine applications order
NCA-2-M and appropriate KP-KIT-XX. See DN-7047.
NCM-W, NCM-F: Standard Network Communications Mod-
ules. Wire and multi-mode fiber versions available. See DN-
6861. 
HS-NCM-W/MF/SF/WMF/WSF/MFSF: High-speed Network
Communications Modules that can connect to two nodes.
Wire, single-mode fiber, multi-mode fiber, and media conver-
sion models are available. See DN-60454.  
RPT-W, RPT-F, RPT-WF: Standard-network repeater board
with wire connection (RPT-W), multi-mode fiber connection
(RPT-F), or allowing a change in media type between wire and
fiber (RPT-WF). Not used with high-speed networks. See DN-
6971. 
ONYXWorks: UL-listed graphics PC workstation, ONYXWorks
GUI software, and computer hardware. See DN-7048 for spe-
cific part numbers.
NFN-GW-EM-3: NFN Gateway, embedded. (Replaces NFN-
GW-EM.) See DN-60499. 
NWS-3: NOTI•FIRE•NET™ Web Server. See DN-6928.
CAP-GW: Common Alerting Protocol Gateway. See DN-
60756. 
VESDA-HLI-GW: VESDAnet high-level interface gateway. See
DN-60753. 
LEDSIGN-GW: UL-listed sign gateway. Interfaces with classic
and high-speed NOTI•FIRE•NET networks through the NFN
Gateway. See DN-60679. 
OAX2-24V: UL-listed LED sign, used with LEDSIGN-GW. See
DN-60679. 
AUXILIARY POWER SUPPLIES AND BATTERIES 
AMPS-24(E): One required for each NFS2-3030. Addressable
power supply and battery charger with two 24 VDC outputs.
Addressable by any FlashScan® or CLIP mode FACP.
Charges 7 to 200 AH batteries. Occupies up to five addresses
on an SLC, depending on configuration. Primary input power
for panel. See DN-6883.
APS2-6R: Auxiliary Power Supply. Provides up to 6.0 amperes
of power for peripheral devices. Includes battery input and
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transfer relay, and overcurrent protection. Mounts on two of
four positions on a CHS-4L or CHS-4 chassis. See DN-5952. 
ACPS-610: 6.0 A or 10.0 A addressable charging power sup-
ply. See DN-60244. 
FCPS-24S6/-24S8: Remote 6 A and 8 A power supplies with
battery charger. See DN-6927.
BAT Series: Batteries. AMPS-24 uses two 12 volt, 7 to 200 AH
batteries. See DN-6933. 
AUDIO OPTIONS 
NOTE: See “Enclosures, Chassis, and Dress Plates” on page 6 for
mounting hardware. 
DVC-EM: Digital Voice Command, digital audio processor with
message storage for up to 32 minutes of standard quality (4
minutes at high quality) digital audio. See DN-7045.
DVC-RPU: Digital Voice Command Remote Paging Unit for
use with DVC-EM. Includes the keypad/display. See DN-
60726. 
DS-DB: Digital Series Distribution Board, provides bulk ampli-
fication capabilities to the DVC-EM while retaining digital audio
distribuition capabilities. Can be configured with up to four DS-
AMPs, supplying high-level risers spread throughout an instal-
lation. See DN-60565.
DVC-KD: DVC-EM keypad for local annunciation and controls;
status LEDs and 24 user-programmable buttons. See DN-
7045.
DS-AMP/E: 125W, 25 VRMS, or 100W, 70VRMS. 70VRMS
requires DS-XF70V step-up transformer. Digital Series Ampli-
fier, part of the DS-DB system. See DN-60663.
DS-RFM, DS-FM, DS-SFM: Fiber conversion modules for
DVC-EM, DS-DB distribution board, and DAA2/DAX Series
amplifiers. See DN-60633.
DAA2-5025(E): 50W, 25 Vrms Digital Audio Amplifier assem-
bly with power supply; includes chassis. See DN-60556.
DAA2-5070(E): 50W, 70.7 Vrms Digital Audio Amplifier
assembly with power supply; includes chassis. See DN-60556.
DAA2-7525(E): 75W, 25 Vrms digital audio amplifier assembly
with power supply; includes chassis. See DN-60556.
DAX-3525(E): 35W, 25 Vrms Digital Audio Amplifier assembly
with power supply, includes chassis. See DN-60561.
DAX-3570(E): 35W, 70.7 Vrms Digital Audio Amplifier assem-
bly with power supply, includes chassis. See DN-60561.
DAX-5025(E): 50W, 25 Vrms Digital Audio Amplifier assembly
with power supply, includes chassis. See DN-60561.
DAX-5070(E): 50W, 70.7 Vrms Digital Audio Amplifier assem-
bly with power supply, includes chassis. See DN-60561.
TELH-1: Firefighter’s Telephone Handset for use with the
DVC-EM when mounted in the CA-2 chassis. See DN-7045.
CMIC-1: Microphone used with DVC/DVC-EM. Included with
CA-2 chassis assembly. See DN-7045.
RM-1/RM-1SA: Remote microphone assemblies, mount on
ADP-4 (RM-1) dress panel or CAB-RM/-RMR (RM-1SA)
stand-alone cabinets. See DN-6728.
AA-30: Audio Amplifier, 30 watts, 25 Vrms. Includes amplifier
and audio input supervision, backup input, and automatic swi-
tchover, power supply, cables. See DN-3224.
AA-120/AA-100: Audio Amplifier. AA-120 is 120 watts, 25
Vrms. AA-100 is 100 watts, 70.7 Vrms. The amplifier contains
an integral chassis for mounting to a CAB-B4, -C4, or -D4
backbox (consumes one row). Includes audio input and ampli-
fied output supervision, backup input, and automatic switcho-
ver to backup tone. See DN-3224.
DAA Series Digital Audio Amplifiers: Legacy DAA Series
amplifiers are compatible with DVC systems running SR4.0.
For specific information on DAA-50 series amplifiers, refer to
DN-7046. For information on DAA-7525 Series, refer to DN-
60257.
COMPATIBLE DEVICES, EIA-232 PORTS 
PRN-7: 80-column printer. See DN-60897 
VS4095/5: Printer, 40-column, 24 V. Order from Keltron, Inc.
See DN-3260.
DPI-232: Direct Panel Interface, specialized modem for
extending serial data links to remotely located FACPs and/or
peripherals. See DN-6870. 
COMPATIBLE DEVICES, EIA-485 PORTS
ACM-24AT: ONYX® Series ACS annunciator – up to 96 points
of annunciation with Alarm or Active LED, Trouble LED, and
switch per circuit. Active/Alarm LEDs can be programmed (by
powered-up switch selection) by point to be red, green, or yel-
low; the Trouble LED is always yellow. See DN-6862.  
AEM-24AT: Same LED and switch capabilities as ACM-24AT;
expands the ACM-24AT to 48, 72, or 96 points. See DN-6862.
ACM-48A: ONYX® Series ACS annunciator – up to 96 points
of annunciation with Alarm or Active LED per circuit. Active/
Alarm LEDs can be programmed (by powered-up switch selec-
tion) in groups of 24 to be red, green, or yellow. Expandable to
96 points with one AEM-48A. See DN-6862. 
AEM-48A: Same LED capabilities as ACM-48A; expands the
ACM-48A to 96 points. See DN-6862. 
ACM-8R: Remote Relay Module with eight Form-C contacts.
Can be located up to 6,000 ft. (1828.8 m) from panel on four
wires. See DN-3558.
LCD-160: Liquid Crystal Display annunciator, 160-character
backlit. Can store character sets for multiple languages. LCD-
160C is used for ULC applications. See DN-6940. 
LCD2-80: Terminal and ACS mode. 80-character, backlit LCD
display. Mounts up to 6,000 ft. (1828.8 m) from panel. Up to 32
per FACP. See LCD2-80 (DN-60548).
SCS Series: Smoke control station; eight (expandable to 16)
circuits. See DN-4818. 
TM-4: Transmitter Module. Includes three reverse-polarity cir-
cuits and one municipal box circuit. Mounts in panel module
position (as in single-address mode applications) or in CHS-
M3 position. See DN-6860.
UDACT-2: Universal Digital Alarm Communicator Transmitter,
636 channel. See DN-60686.
UZC-256: Programmable Universal Zone Coder provides pos-
itive non-interfering successive zone coding. Microprocessor-
controlled, field-programmable from IBM®-compatible PCs
(requires optional programming kit). Mounts on a CHS-4
series chassis within NFS2-3030. 
COMPATIBLE INTELLIGENT DEVICES
NOTE: “A” suffix indicates ULC-Listed model.
FWSG Wireless SWIFT Gateway: Addressable gateway sup-
ports wireless SLC devices. Not appropriate for ULC applica-
tions. See DN-60820.  
FSA-5000: Intelligent FAAST® XS Fire Alarm Aspiration Sens-
ing Technology. Intelligent aspirating smoke detector for appli-
cations up to 5,000 sq.ft. For Canadian applications, order
FSA-5000A.
FSA-8000: Intelligent FAAST® XM Fire Alarm Aspiration
Sensing Technology. Intelligent aspirating smoke detector for
applications up to 8,000 sq.ft. For Canadian applications, order
FSA-8000A. See DN-60792.  
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FSA-20000: Intelligent FAAST® XT Fire Alarm Aspiration
Sensing Technology. Intelligent aspirating smoke detector for
applications up to 28,800 sq.ft. For Canadian applications,
order FSA-20000A. See DN-60849. 
FSA-20000P FAAST® XT PRO Intelligent Aspiration Detector For
applications up to 28,800 sq. ft. (2601 sq. m.) through one to four
addressable pipes. See DN-60792 
FSB-200(A): Intelligent beam smoke detector. See DN-6985.
FSB-200S(A): Intelligent beam smoke detector with integral
sensitivity test. See DN-6985. 
FSC-851(A): FlashScan IntelliQuad Advanced Multi-Criteria
Detector. See DN-60412.  
FCO-851(A): FlashScan IntelliQuad PLUS Advanced Multi-Cri-
teria Fire/CO Detector. See DN-60689. 
FSI-851(A): Low-profile FlashScan ionization detector. See
DN-6985. 
FSP-851(A): Low-profile FlashScan photoelectric detector. See
DN-6935. 
FSP-851R(A): Low-profile intelligent photoelectric sensor,
remote test capable. For use with DNR(W). See DN-6935. 
FSP-851T(A): Low-profile FlashScan photoelectric detector
with 135°F (57°C) thermal. See DN-6935. 
FST-851(A):: FlashScan thermal detector 135°F (57°C). See
DN-6936. 
FST-851R(A): FlashScan thermal detector 135°F (57°C) with
rate-of-rise. See DN-6936. 
FST-851H(A): FlashScan 190°F (88°C) high-temperature ther-
mal detector. See DN-6936. 
FAPT-851(A): FlashScan Acclimate Plus™ low-profile multi-
sensor detector. See DN-6937. 
FSL-751(A): FlashScan VIEW® laser photo detector. See DN-
6886. 
DNR(A): InnovairFlex low-flow non-relay duct-detector housing
(order FSP-851 separately). Replaces FSD-751PL/FSD-
751RPL. See DN-60429. 
DNRW(A): Same as above with NEMA-4 rating, watertight.
See DN-60429. 
B224RB: Low-profile relay base. See DN-60054.
B224BI: Isolator base for low-profile detectors. See DN-
60054.
B210LP: Low-profile base. Standard U.S. style. Replaces
B710LP. See DN-60054.
B501(A): European-style, 4" (10.16 cm) base. See DN-60054.
B200S: Intelligent programmable sounder base, capable of
producing a variety of tone patterns including ANSI Temporal
3. Compatible with sychronization protocol. See DN-60054.
B200S-LF: Low-frequency version of B200S. See DN-60054. 
B200SCOA: Based on B200SA, with added CO detector
markings in English/French. For Canadian applications only. 
B200SR: Sounder base, Temporal 3 or Continuous tone. See
DN-60054.
B200SR-LF: Low-frequency version of B200SR. See DN-
60054. 
FMM-1(A):: FlashScan monitor module. See DN-6720.  
FDM-1(A): FlashScan dual monitor module. See DN-6720.  
FZM-1(A): FlashScan two-wire detector monitor module. See
DN-6720.  
FMM-101(A): FlashScan miniature monitor module. See DN-
6720.  
FMM-4-20: FlashScan 4-20 mA protocol monitor module. See
DN-60411. 
FCM-1(A): FlashScan control module. See DN-6724.
FCM-1-REL(A): FlashScan releasing control module. See DN-
60390. 
FTM-1(A): Firephone Telephone Module connects a remote
firefighter telephone to a centralized telephone console.
Reports status to panel. Wiring to jacks and handsets is super-
vised. See DN-6989.
FRM-1(A): FlashScan relay module. See DN-6724. 
FDRM-1(A): FlashScan dual monitor/dual relay module. See
DN-60709.
NBG-12LX: Manual pull station, addressable. See DN-6726.
ISO-X: Isolator module. See DN-2243. 
ISO-6: Six Fault isolator module. For Canadian applications
order ISO-6A. See DN-60844. 
XP6-C(A): FlashScan six-circuit supervised control module.
See DN-6924. 
XP6-MA(A): FlashScan six-zone interface module; connects
intelligent alarm system to two-wire conventional detection
zone. See DN-6925. 
XP6-R(A): FlashScan six-relay (Form-C) control module. See
DN-6926. 
XP10-M(A): FlashScan ten-input monitor module. See DN-
6923. 
SLC-IM: SLC integration module, for VESDAnet detectors.
See DN-60755. 
ENCLOSURES, CHASSIS, AND DRESS PLATES
CAB-4 Series Enclosure: NFS2-3030 mounts in a standard
CAB-4 Series enclosure (available in four sizes, “A” through
“D”). Backbox and door ordered separately; requires BP2-4
battery plate. A trim ring option is available for semi-flush
mounting. See DN-6857.
EQ Series Cabinets: EQ series cabinets will house amplifiers,
power supplies, battery chargers and control modules. EQ
cabinets are available in three sizes, “B” through “D”. See DN-
60229. 
CAB-BM Marine System: Protects equipment in shipboard
and waterfront applications. Order CPU2-3030D-M; for non-
English marine applications order CPU2-3030D and appropri-
ate KP-KIT-XX. Also order BB-MB for systems using 100 AH
batteries. For a full list of required and optional equipment, see
DN-60688. 
CHS-M3: Mounting chassis for CPU2-3030. One required for
each CPU2-3030D/3030ND. 
CA-2: Chassis for  FACP control panel when DVC-EM is used
with firefighter's telephone. Mounts in the top two rows of a
CAB-4 series enclosure. 
DP-DISP: Dress panel for top row in cabinet with CPU2-
3030D installed.
DP-1B: Blank dress panel. Provides dead-front panel for
unused tiers; covers DAA2/DAX series or AA-series amplifier.
See DN-7046.
CHS-BH1: Battery chassis; holds two 12.0 AH batteries.
Mounts on the left side of DAA2 chassis. See DN-7046.
CA-1: Chassis, occupies one tier of a CAB-4 Series enclosure.
The left side accommodates one DVC-EM and a DVC-KD
(optional); and the right side houses a CMIC-1 microphone
and its well (optional). See DN-7045.
CA-2: Chassis assembly, occupies two tiers of a CAB-4 Series
enclosure. The left side accommodates one DVC-EM mounted
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on a half-chassis and one NFS2-3030 or NCA-2 mounted on a
half-chassis. The right side houses a microphone/handset
well. The CA-2 assembly includes CMIC-1 microphone. ADDR
Series doors with two-tier visibility are available for use with
the CA-2 configuration: ADDR-B4, ADDR-C4, ADDR-D4
(below).
ADDR-B4: Two-tier-sized door designed for use with the CA-2
chassis configuration. ADDR Series doors are similar to CAB-
4 Series “DR” doors, but a clear window space exposes the
top two tiers of the CAB-4 enclosure. Use an SBB-B4 backbox
with the ADDR-B4. See DN-7045, DN-6857.
ADDR-C4: Three-tier-sized door designed for use with the CA-
2 chassis configuration. ADDR Series doors are similar to
CAB-4 Series “DR” doors, but a clear window space exposes
the top two tiers of the CAB-4 enclosure. Use an SBB-C4
backbox with the ADDR-C4. See DN-7045, DN-6857.
ADDR-D4: Four-tier-sized door designed for use with the CA-2
chassis configuration. ADDR Series doors are similar to CAB-
4 Series “DR” doors, but a clear window space exposes the
top two tiers of the CAB-4 enclosure. Use an SBB-D4 backbox
with the ADDR-D4. See DN-7045, DN-6857.
DPA-1: Dress panel, used with the CA-1 chassis when config-
ured with a DVC-EM, DVC-KD, and CMIC-1. See DN-7045.
DPA-2: Dress Panel used with the CA-2 chassis assembly.
DPA-1A4: Dress panel, used with the CA-1 chassis when the
CMIC-1 is not used. Provides mounting options on right two
bays for two ACS annunciators, or for blank plates. See DN-
7045.
ADP-4B: Annunciator dress plate. Mounts in rows 2, 3 or 4 of
a CAB-4 series enclosure. Used with ACS series annuncia-
tors.
BMP-1: Blank module for unused module positions. 
DP-1B: Blank dress panel. Provides dead-front panel for
unused tiers; covers DAA2/DAX series or AA-series amplifier. 
BP2-4: Battery plate, required. 
CHS-4L: Low-profile four-position Chassis. Mounts two AA-30
amplifiers. 
CHS-4N: Chassis for mounting up to four APS-6Rs. 
CHS-6: Chassis used with the XP6 and XP10 Multi-Modules.
Mounts up to six modules in any CAB-4 series row.
NFS-LBB: Battery Box. The NFS-LBB is used to mount up to
two 55 AH batteries. Dimensions: Box: 24" (610 mm) wide x
14" (356 mm) high x 7.75" (197 mm) deep. Door: 24.125" (613
mm) wide x 14.25" (362 mm) high; door adds 0.0625" (approx.
1.6 mm) to depth.
BACKBOXES
NOTE: “C” suffix indicates ULC-Listed model.
BB-100: Backbox for batteries and power supplies. The BB-
100 is used to mount up to two 100 AH batteries and power
supply, if needed. 30" (76.20 cm) wide x 25" (63.50 cm) high x
7.5" (19.05 cm) deep; depth includes door. 
BB-200: Backbox for batteries and power supplies. Holds up
to four 100 AH batteries (200 AH capacity) and power supply.
30" (76.20 cm) wide x 36" (91.44 cm) high x 7.5" (19.05 cm)
deep; depth includes door. 
BB-UZC: Backbox for housing the UZC-256 for applications
where the UZC will not fit in panel enclosure. Black; for red,
order BB-UZC-R. See DN-3404. 
ABF-1B(C) Annunciator Flush Box
ABF-1DB(C) Annunciator Flush Box with Door. UL/ULC Listed.
ABF-2B Annunciator Flush Box
ABF-2DB(C) Annunciator Flush Box with Door
ABF-4B Annunciator Flush Box
ABS-1TB(C) Annunciator Surface Box
ABS-1B(C) Annunciator Surface Box
ABS-2B Annunciator Surface Box
ABS-2D(C) Annunciator Surface Box
ABS-4D(C) Annunciator Surface Box
SEISKIT-CAB: Seismic mounting kit. Required for seismic-
certified applications with NFS2-3030 and other equipment
mounted in CAB-4 Series Enclosures. Includes battery bracket
for two 26 AH batteries.
SEISKIT-LBB: Seismic kit for the NFS-LBB. Includes battery
bracket for two 55 AH batteries. 
OTHER OPTIONS
411: Slave digital alarm communicator. See DN-6619.
411UDAC: Digital alarm communicator. See DN-6746.
IPDACT-2, IPDACT Internet Monitoring Module: Connects
to primary and secondary DACT telephone output ports for
internet communications over customer-provided Ethernet
connection. Requires compatible Teldat VisorALARM Central
Station Receiver. Can use DHCP or static IP. See DN-60408.  
IPCHSKIT: IP Communicator Chassis Mounting Kit. For
mounting an IPDACT-2/2UD onto the panel chassis or CHS-4
series chassis. Use IPENC for external mounting applications.
IPSPLT: Y-adapter option allow connection of both panel dialer
outputs to one IPDACT-2/2UD cable input.
IPENC: External enclosure for IPDACT, includes IPBRKT
mounting bracket; Red; for black, order IPENC-B.
IPGSM-4G: Internet and Digital Cellular Fire Alarm Communica-
tor. Provides selectable configurable paths: cellular only, IP only,
or IP primary with cellular backup. Connects to the primary and
secondary ports of a DACT. For Canadian applications order
IPGSM-4GC. See DH-60769. 
NOTE: For other options including compatibility with retrofit equip-
ment, refer to the panel's installation manual, the SLC manual, and
the Device Compatibility Document. 
System Specifications
SYSTEM CAPACITY
• Intelligent Signaling Line Circuits ...........1 expandable to 10
• Intelligent detectors .......................................... 159 per loop
• Addressable monitor/control modules .............. 159 per loop
• Programmable software zones............................. over 2000
• ACS annunciators 
per CPU2-3030 .......................32 address x 64 or 96 points
NOTE: The CPU2-3030 can support up to 96 annunciator
address points per ACM-24AT/-48A.
SPECIFICATIONS 
Primary Input Power: 
– AMPS-24: 110-120 VAC, 50/60 Hz, 4.5 A maximum.
– AMPS-24E: 240 VAC, 50/60 Hz, 2.25 A maximum.
DC Output: 
– Main 24 VDC: Up to 5.0 A
– Aux 24 VDC: Up to 5.0 A
– 5 VDC: Up to 0.15 A. 
Current draw (Standby/Alarm):
– CPU2-3030D board: 0.340 A. 
– CPU2-3030ND board: 0.120 A. 
– LCM-320: 0.130 A.
– LEM-320: 0.100 A.
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Country of Origin: USA
– AMPS-24(E)*: 0.13 A. 
(Draws power from secondary power source only.) 
NOTE: See AMPS-24(E) Manual 51907 for a complete current
draw calculation sheet and details of input and output values.
Battery charger range: 7 AH – 200 AH. Use separate cabinet
for batteries over 26 AH.
Float Rate: 27.6 V.
SHIPPING WEIGHT
• CPU2-3030D: 5.95 lb (2.70 kg).
• CPU2-3030ND: 2.90 lb (1.32 kg). 
TEMPERATURE AND HUMIDITY RANGES
This system meets NFPA requirements for operation at 0 –
49°C/32 – 120°F and at a relative humidity 93% ± 2% RH
(noncondensing) at 32°C ± 2°C (90°F ± 3°F).  However, the
useful life of the system's standby batteries and the electronic
components may be adversely affected by extreme tempera-
ture ranges and humidity. Therefore, it is recommended that
this system and its peripherals be installed in an environment
with a normal room temperature of 15 – 27°C/60 – 80°F. 
AGENCY LISTINGS AND APPROVALS
These listings and approvals apply to the modules specified in
this document. In some cases, certain modules or applications
may not be listed by certain approval agencies, or listing may
be in process. Consult factory for latest listing status.
• UL Listed: S635.
• ULC Listed: S527-11.
• MEA: 232-06-E.
• Fire Dept. of New York: COA#6211. 
• CSFM: 7165-0028:0224 (Commercial). 
• FM Approved.
• FM6320 Approved. Class 6320 for Gas Detection.
• City of Chicago.
• City of Denver.
• Singapore Productivity and Standards Board (PSB).
• CCCF listed.
• Fire Services Department (Hong Kong).
Marine Applications: Marine approved systems must be con-
figured using components itemized in this document. (See
Main System Components, in “Product Line Information.) Spe-
cific connections and requirements for those components are
described in the installation document, PN 54756. When these
requirements are followed, systems are approved by the fol-
lowing agencies:
• US Coast Guard 161.002/55/0 (Standard 46 CFR and
161.002).
• Lloyd's Register 11/600013 (ENV 3 category).
• American Bureau of Shipping (ABS) Type Approval. 
NOTE: For information on marine applications, see DN-60688. 
STANDARDS
The NFS2-3030 complies with the following UL Standards and
NFPA 72, International Building Code (IBC), and California
Building Code (CBC) Fire Alarm Systems requirements:
• UL 864 (Fire).
• UL 1076 (Burglary).
• UL 2572 (Mass Notification Systems). (NFS2-3030 version
20 or higher)
• ULC-S527-11 Standard for the Installation of Fire Alarm Sys-
tems.
• LOCAL (Automatic, Manual, Waterflow and Sprinkler
Supervisory).
• AUXILIARY (Automatic, Manual and Waterflow) (requires
TM-4).
• REMOTE STATION (Automatic, Manual, Waterflow and
Sprinkler Supervisory) (requires TM-4).
• PROPRIETARY (Automatic, Manual, Waterflow and Sprin-
kler Supervisory). Not applicable for FM.
• EMERGENCY VOICE/ALARM.
• OT, PSDN (Other Technologies, Packet-switched Data Net-
work). 
• IBC 2012, IBC 2009, IBC 2006, IBC 2003, IBC 2000 (Seis-
mic).
• CBC 2007 (Seismic).
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FCPS-24S6(C/E) & FCPS-
24S8(C/E)





The FCPS-24S6E (6-amp) and FCPS-24S8E (8-amp) are
remote power supplies with battery charger. The FCPS-24S6/-
24S8 may be connected to any 12 or 24 volt fire alarm control
panel (FACP) or may be used as stand-alone supplies. Pri-
mary applications include notification appliance (bell) circuit
(NAC) expansion (to support ADA requirements and NAC syn-
chronization) or auxiliary power to support 24 volt system
accessories. The FCPS-24S6/-24S8 provides regulated and
filtered 24 VDC power to four notification appliance circuits
configured as either four Class B (Style Y) or Class A (Style Z,
with ZNAC-4 option module). Alternately, the four outputs may
be configured as all non-resettable, all resettable or two non-
resettable and two resettable. The FCPS-24S6/-24S8 also
contains a battery charger capable of charging up to 18 AH
batteries. FCPS-24S6C & FCPS-24S8C are ULC-listed.
NOTE: Unless otherwise specified, the terms FCPS-24S6 and
FCPS-24S8 used in this document refers to the standard FCPS-
24S6 and FCPS-24S8, FCPS-24S6C and FCPS-24S8C, the
FCPS-24S6E and FCPS-24S8E
Features
• UL-Listed NAC synchronization using System Sensor,
Wheelock, or Gentex “Commander2” appliances.
• Operates as a “sync-follower” or as a “sync-generator”
(default). See note on page 2.
• Contains two fully-isolated input/control circuits - triggered
from FACP NAC (NAC expander mode) or jumped perma-
nently “ON” (stand-alone mode).
• Four Class B (Style Y) or four Class A (Style Z, with
ZNAC-4 module) NACs.
• 6-amp (FCPS-24S6) or 8-amp (FCPS-24S8) full load out-
put, with 3 amps maximum/circuit, in NAC expander mode
(UL 864).
• 4-amp (FCPS-24S6) or 6-amp (FCPS-24S8) continuous
output in stand-alone mode (UL 1481).
• Compatible with coded inputs; signals passed through.
• Optional power-supervision relay (EOLR-1).
• In stand-alone mode, output power circuits may be config-
ured as: resettable, (reset line from FACP required),
non-resettable, or a mix of two and two.
• Fully regulated and filtered power output - optimal for pow-
ering four-wire smoke detectors, annunciators, and other
system peripherals requiring regulated/filtered power.
• Power-limiting technology meets UL power-limiting require-
ments.
• Form-C normally-closed trouble relay.
• Fully supervised power supply, battery, and NACs.
• Selectable earth fault detection.
• AC trouble report selectable for immediate 2-hour delay.
• Works with virtually any UL 864 fire alarm control which uti-
lizes an industry-standard reverse-polarity notification cir-
cuit (including unfiltered and unregulated bell power).
• Requires input trigger voltage of 9 - 32 VDC.
• Self-contained in compact, locking cabinet - 15”H x 14.5”W
x 2.75”D (cm: 38.1H x 36.83W x 6.985D).
• Includes integral battery charger capable of charging up to
18 AH batteries. Cabinet capable of housing 7.0 AH batter-
ies.
• Battery charger may be disabled via DIP switch for applica-
tions requiring larger batteries.




• FCPS-24S6C/-24S8C:  120 VAC, 60 Hz, 3.2A maximum.
• FCPS-24S6E/-24S8E:  240 VAC, 50 Hz, 1.6A maximum.
• Wire Size:  minimum #14 AWG (2.0mm2) with 600 V insula-
tion.
Control Input Circuit:
• Trigger Input Voltage:  9 to 32 VDC.
• Trigger Current:  2.0 mA (16 - 32 V); Per Input:  1.0 mA (9
- 16 V).
Trouble Contact Rating:  5 A at 24 VDC.
Auxiliary Power Output:  Specific application power 500 mA
maximum.
Output Circuits:
• +24 VDC filtered, regulated.
• 3.0 A maximum for any one circuit.
• Total continuous current for all outputs (stand-alone mode):
– FCPS-24S6:  4.0 A maximum.
– FCPS-24S8:  6.0 A maximum.
• Total short-term current for all outputs (NAC expander mode):
– FCPS-24S6:  6.0 A maximum.
– FCPS-24S8:  8.0 A maximum.
Secondary Power (Battery) Charging Circuit:
• Supports lead-acid batteries only.
• Float-charge voltage:  27.6 VDC.
6927pho1.jpg
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• Maximum current charge:  1.5 A.
• Maximum battery capacity:  18 AH.
Applications
Example 1: Expand notification appliance power an additional
6.0 A (FCPS-24S6) or 8.0 A (FCPS-24S8). Use up to four
Class B (Style Y) outputs or four Class A (Style Z) outputs
(using ZNAC-4). For example, the FACP notification appliance
circuits will activate the FCPS when reverse-polarity activation
occurs. Trouble conditions on the FCPS are sensed by the
FACP through the notification appliance circuit.
Example 2: Use the FCPS to expand auxiliary regulated 24-
volt system power up to 4.0 A (FCPS-24S6) or up to 6.0 A
(FCPS-24S8). Both resettable and non-resettable power
options are available. Resettable outputs are created by con-
necting the resettable output from the FACP to one or both of
the FCPS inputs.
Example 3: Use addressable control modules to activate the
FCPS instead of activating it through the FACP notification
appliance circuits. This typically allows for mounting the FCPS
at greater distances* away from the FACP while expanding
system architecture in various applications.
For example, an addressable control module is used to acti-
vate the FCPS, and an addressable monitor module is used to
sense FCPS trouble conditions. Local auxiliary power output
from the FCPS provides power to the addressable control
module.
*NOTE: Addressable FACPs are capable of locating control and
monitor modules at distances of up to  12,500 feet (3,810 meters).
Sync Follower/Generator Note
In some installations, it is necessary to synchronize the flash
timing of all strobes in the system for ADA compliance.
Strobes accomplish this by monitoring very short timing pulses
on the NAC power which are created by the FACP. When
installed at the end of a NAC wire run, the FCPS-24S6/-24S8
can track (i.e. “follow”) the strobe synchronization timing
pulses on the existing NAC wire run. This maintains the overall
system flash timing of the additional strobes attaches to the
FCPS.
When the FCPS-24S6/-24S8 is configured (via DIP switch set-
tings) as a “sync follower,” the FCPS’s NAC outputs track the
strobe synchronization pulses present at the FCPS’s sync
input terminal. The pulses originate from an upstream FACP or
other power supply.
When the FCPS-24S6/-24S8 are configured (via DIP switch
settings) as a “sync generator,” the FCPS’s sync input termi-
nals are not used. Rather, the FCPS is the originator of the
strobe synchronization pulses on the FCPS’s NAC outputs. In
“sync generator” mode, the sync type (System Sensor, Whee-
lock, or Gentex) is selectable via DIP switch settings.
Standards and Codes
The FCPS-24S6 and FCPS-24S8 comply with the following
standards:
• NFPA 72 National Fire Alarm Code.
• UL 864 Standard for Control Units for Fire Alarm Systems
(NAC expander mode).
• UL 1481 Power Supplies for Fire Alarm Systems.
Agency Listings and Approvals
These listings and approvals apply to the modules specified in
this document. In some cases, certain modules or applications
may not be listed by certain approval agencies, or listing may
be in process. Consult factory for latest listing status.
• UL Listed:  S635, S674
• ULC Listed: S635 (FCPS-24S6C & FCPS-24S8C)
• CSFM Approved:  7315-0028:225 
• MEA:  299-02-E
• FM Approved
Ordering Information
FCPS-24S6:  6.0 A, 120 VAC remote charger power supply.
Includes main printed circuit board, transformers, enclosure
(15”H x 14.5”W x 2.75”D [cm: 38.1H x 36.83W x 6.985D]), and
installation instructions. 
FCPS-24S6C:  Same as above, ULC-listed.
FCPS-24S6R:  Same as FCPS-24S6 with red enclosure.
FCPS-24S6E:  6.0 A, 240 VAC remote charger power supply.
Includes main printed circuit board, transformers, enclosure
(15”H x 14.5”W x 2.75”D [cm: 38.1H x 36.83W x 6.985D]), and
installation instructions.
FCPS-24S8:  8.0 A, 120 VAC remote charger power supply.
Includes main printed circuit board, transformers, enclosure
(15”H x 14.5”W x 2.75”D [cm: 38.1H x 36.83W x 6.985D]), and
installation instructions. 
FCPS-24S8C Same as above, ULC-listed.
FCPS-24S8R:  Same as FCPS-24S8 with red enclosure.
FCPS-24S8E:  8.0 A, 240 VAC remote charger power supply.
Includes main printed circuit board, transformers, enclosure
(15”H x 14.5”W x 2.75”D [cm: 38.1H x 36.83W x 6.985D]), and
installation instructions.
ZNAC-4:  Class A (Style Y) NAC option module.
EOLR-1:  12/24 VDC end-of-line relay for monitoring four-wire
smoke detector power.
BAT-1270:  Battery, 12-volt, 7.0 AH (two required, see BAT
Series data sheet DN-6933).
PS-1270:  Battery, 12-volt, 7.0 AH (two required, see PS
Series data sheet DN-1109)












NCA-2 in ABS-2D backbox
General
The NOTIFIER NCA-2 is a second-generation Network Con-
trol Annunciator for the NOTI•FIRE•NET™ network, com-
patible for use with ONYX® Series nodes such as the NFS2-
3030, NFS-3030, NFS-320, NFS-640 and NFS2-640 fire
alarm control panels, as well as first-generation NCA Net-
work Control Annunciators. Additionally, the NCA-2 may be
configured with DVC Series products to create one or more
Digital Audio Command Centers on NOTI•FIRE•NET™. The
NCA-2 provides system control and display capabilities for
all, or for selected network nodes.
The NCA-2 display consists of a 640-character backlit LCD
display, and a control interface consisting of “soft” keys used
to navigate screen menus, “hard” keys with fixed control func-
tions, and a QWERTY keypad.
When connected to one or more networked panels the
NCA-2 provides network control and status/history display
capabilities. It may also be configured as the Primary Display
for displayless nodes on the network.
Hardware Features
• Certified for seismic applications when used with the
appropriate seismic mounting kit. 
• Approved for Marine applications when a marine-listed
version is used with marine-listed compatible equipment.
See DN-60688. 
• Full supervision of all inputs and network integrity.
• Enhanced-format 640-character LCD display with back-
lighting.
• ACS bus for LED or graphic annunciators (EIA-485).
• Optically isolated printer interface (EIA-232).
• 11 LED status indicators: Power, Controls Active, Fire
Alarm, Pre-Alarm, Security, Alert, Supervisory, Trouble,
Signal, Silence, CPU Failure, Point Disabled, Other Event.
• Alphanumeric QWERTY rubber keypad.
• Four status relays: Alarm, Trouble, Supervisory, Security
(Form-C).
• Nonvolatile real-time clock can be synchronized with net-
work by master node.
• Optional Security Keyswitch enables keypad functions.
• Optional Security Tamper switch.
• Supports up to 32 remote ACS annunciators and mod-
ules.
• Requires 24 VDC, and a network connection.
• RDP port for LCD-160 or terminal mode LCD2-80.
NOTE:  NCA-2 Firmware version 14.0 (and higher) can support
LCD-160 on the RDP port, or LCD2-80 in terminal mode, but not
both at the same time.
Function Features
• Individual Enable/Disable or Group Enable/Disable local
for networked ONYX series panels.
• Control ON/OFF networked ONYX series panel control
points.
• Read Status networked ONYX series panel points and
zones.
• Network paging control/HVAC control .
• Network-wide: Acknowledge, Silence, Reset.
• Lamp Test (local to NCA-2).
• History Buffer (1000 Alarm events; 4000 System events).
• Print NCA-2 programming and history reports.
• Report status of networked panels and their respective
field devices to a central station via a single UDACT-2 (see
data sheet DN-60686).
• One Master level, nine User level passwords. The Master
can assign each User access levels (programming, alter
status).
• Interactive Summary Event Count display, event handling
package.
• Online programming and alter-status programs.
• Intuitive user guidance program including interactive soft
keys.
• Enhanced Read Status/Alter Status displays.
• New history filters for report displaying and printing: All
Events, Only Alarms, Only Troubles, Only Supervisory,
Only, Security, Time Interval, Point Range.
• Fully programmable node-mapping subsystem.
• Advanced/Basic Walk-Test program.
• Timer control for Auto Silence, AC Fail Delay.
• Meets Canadian ULC display requirements.
• Environmental adjustment controls to maximize LCD legi-
bility.
• Meets NFPA requirements for Firefighter Smoke Control
Station (FSCS) and HVAC. 
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• NCA-2 version 20 and higher complies with UL 2572 Mass
Notification Systems.
NCA-2 Indicators and Controls
LED INDICATORS
• POWER (green) illuminates when 24 VDC power is applied;
LED goes out if power is removed and NCA-2 is using a
battery.
• CONTROLS ACTIVE (green) illuminates to indicate that the
NCA-2 control functions are active.
• FIRE ALARM (red) illuminates when at least one fire alarm
event exists; flashes when any of these events remain
unacknowledged.
• PRE-ALARM (red) illuminates when at least one pre-alarm
event exists; flashes when any of these events remain
unacknowledged.
• SECURITY (blue) illuminates when at least one security
event exists; flashes when any of these events remain
unacknowledged.
• SUPERVISORY (yellow) illuminates when at least one
supervisory event exists (i.e., sprinkler valve off normal,
low pressure, fire pump running, guard’s tour, etc.);
flashes when any of these events remain unacknowl-
edged.
• SYSTEM TROUBLE (yellow) illuminates when at least one
trouble event exists; flashes when any of these events
remain unacknowledged.
• OTHER EVENT (yellow) illuminates for any category of
event not listed above; flashes when any of these events
remain unacknowledged.
• SIGNALS SILENCED (yellow) illuminates if the NCA-2
Silence key has been pressed or if any other node sent a
Network Silence command; flashes if only some points on
a node are silenced.
• POINT DISABLED (yellow) illuminates when at least one dis-
able exists on the network or in the system.
• CPU FAILURE (yellow) activated by the watchdog timer
hardware, indicates an abnormal hardware or software
condition. Contact technical support.
FIXED FUNCTION KEYS
• Acknowledge
• Signal Silence 
• System Reset
• Drill




• Other Event Scroll/Display
The five keys labeled SCROLL/DISPLAY allow the user to scroll
through messages for the particular event type. For example,
pressing the FIRE ALARM SCROLL/DISPLAY key will scroll
through all fire alarm events, as details of each are shown in
the display area of the NCA-2.
NOTE: The OTHER EVENT SCROLL/DISPLAY key also scrolls
between Pre-Alarm and Disabled events.
• ACKNOWLEDGE – press this key to acknowledge off all
active events.
• SIGNAL SILENCE – press this key to turn off all control mod-
ules, notification appliance circuits, and panel output cir-
cuits that have been programmed as Silenceable.
• SYSTEM RESET – press this key to clear all latched alarms
and other events and turn off event LEDs.
• DRILL HOLD 2 SEC – press this key, holding it down for two
seconds, to activate all silenceable output circuits.
SPECIAL FUNCTION KEYS
• PRINT SCREEN – press this key to print what is currently on
the LCD screen.
• LAMP TEST – press this key to test the LED indicators on
the left of the keypad and to check firmware revision num-
bers.
• NEXT SELECTION/PREVIOUS SELECTION – these keys are
used when setting parameters in NCA-2 data fields; for
example, choosing a device type as a filter for requesting
a Node History.
• BATTERY LEVEL – press this key to display voltage and
charging current level for system batteries. Displays levels
for local AMPS-24(E) or AMPS-24(E) connected to asso-
ciated NFS2-3030 or NFS-3030 node.
Specifications
Temperature and humidity ranges: This system meets NFPA
requirements for operation at 0°C to 49°C (32°F to 120°F);
and at a relative humidity (noncondensing) of 85% at 30°C
(86°F) per NFPA, and 93% ± 2% at 32°C ± 2°C (89.6°F ±
1.1°F) per ULC. However, the useful life of the system’s
standby batteries and the electronic components may be
adversely affected by extreme temperature ranges and
humidity. Therefore, it is recommended that this system and
all peripherals be installed in an environment with a nominal
room temperature of 15°C to 27°C (60°F to 80°F). Product
weight is 3 lbs (1.36 kilograms).
ELECTRICAL REQUIREMENTS
The NCA-2 may be powered from a Main Power Supply
AMPS-24(E) (see data sheet DN-6883) mounted in a seper-
ate cabinet (see specifications below); or from any UL Listed
non-resettable 24 VDC source from a NOTIFIER fire panel
(see panel data sheets). The battery on the NCA-2 mother-
board is for RTC and SRAM; holds the history memory
through power failure. Replacements are available (P/N
31004). Power source: 1) AMPS-24 (120 VAC, 50/60 Hz, 4.5
A maximum) or AMPS-24E (240 VAC, 50/60 Hz, 2.25 A max-
imum) power supply; 2) the NFS-640, NFS2-640 and NFS-
320 on-board power supply; or 3) a supervised +24 VDC
power supply that is UL/ULC-listed for fire protective ser-
vice. The current of the NCA-2 is 400 mA with backlight and
200 mA with the backlight off.
Product Line Information
NCA-2: Network Control Annunciator. Requires a NCM-W or
NCM-F network communications module for networking. In
direct connect applications NCM not required. Non-English
versions are available: NCA-2-FR, NCA-2-HE, NCA-2-KO,
NCA-2-PO, NCA-2-SC, NCA-2-SP, NCA-2-TC, NCA-2-TH.
For English marine applications, order NCA-2-M; for non-
English Marine applications, order NCA-2-M and the appropri-
ate KP-KIT-XX. (See DN-60688.) 
NCM-W, NCM-F: Standard Network Communications Mod-
ules. Wire and multi-mode fiber versions available. See DN-
6861. 
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HS-NCM-W/MF/SF/WMF/WSF/MFSF: High-speed network
communications modules. Wire, single-mode fiber, multi-
mode fiber, and media conversion models are available. See
DN-60454
ABS-2D: Annunciator Backbox, Surface, black. Mounts one
NCA-2 and one NCM-W/-F.
ABS-2DR: Same as above, but red.
CHS-2D: Chassis, required whenever the NCA-2 is mounted
in an ABS-2D(R).
CHS-M3: Chassis, mounts an NCA-2 in a single row of a
CAB-4 Series cabinet. 
CA-2: Chassis, Audio, 2 rows. Mounts an NCA-2 and the
DVC Digital Voice Command in two rows of a CAB-4 Series
cabinet.
CAB-4 Series Enclosure: Available in four sizes, “A” through
“D”. Backbox and door ordered separately; requires BP2-4
battery plate.See DN-6857.
CAB-BM Marine System: Protects equipment in shipboard
and waterfront applications. Order NCA-2-M; for non-English
order NCA-2-M and the appropriate KP-KIT-XX. (See DN-
60688.) Also order BB-MB for systems using 100 AH batter-
ies. For a full list of required and optional equipment, see DN-
60688. 
DP-DISP: Annunciator Dress Plate. Dress plate is used
when NCA-2 is mounted in the top row of a CAB-4 Series
cabinet with a CHS-M3 chassis.
NCA-2RETRO: Kit for retrofit mounting the NCA-2 to a DP-
DISP dress plate.
NCA/640-2-KIT: Mounting kit for directly mounting the
NCA-2 to CPU2-640 chassis.
LCD-160: 160 character LCD annunciator. See DN-66940
LCD2-80: 80 character LCD annunciator. See DN-60548
TR-ABS2D: Trim ring for semi-flush mounting of ABS-2D.
Agency Listings and Approvals
These listings and approvals apply to the NCA-2. In some
cases, certain modules or applications may not be listed by
certain approval agencies, or listing may be in process. Con-
sult factory for latest listing status.
• UL Listed: file S635.
• ULC Listed: S635.
• FM approved.
• CSFM: 7165-0028:0224, 7165-0028:0243.
• MEA: 232-06-E.
• FDNY: COA#6114, COA#6121.
Marine Applications: Marine approved systems must be con-
figured using components itemized in the Marine ONYX Sys-
tems datasheet DN-60688. Specific connections and
requirements for those components are described in the Marine-
EQ installation document, PN 54756. When these requirements
are followed, systems are approved by the following agencies:
• US Coast Guard 161.002/55/0 (Standard 46 CFR and
161.002).
• Lloyd's Register 11/600013 (ENV 3 category).
• American Bureau of Shipping (ABS) Type Approval. 
NOTE: For information on the CAB-BM marine system, see
DN-60688. 
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NBG-12LX












The Notifier NBG-12LX is a state-of-the-art, dual-action (i.e.,
requires two motions to activate the station) pull station that
includes an addressable interface for any Notifier intelligent
control panel except FireWarden series panels, and the NSP-
25 panel. Because the NBG-12LX is addressable, the control
panel can display the exact location of the activated manual
station. This leads fire personnel quickly to the location of the
alarm.
Features
• Maintenance personnel can open station for inspection and
address setting without causing an alarm condition.
• Built-in bicolor LED, which is visible through the handle of
the station, flashes in normal operation and latches steady
red when in alarm.
• Handle latches in down position and the word “ACTIVATED”
appears to clearly indicate the station has been operated.
• Captive screw terminals wire-ready for easy connection to
SLC loop (accepts up to 12 AWG/3.25 mm² wire).
• Can be surface mounted (with SB-10 or SB-I/O) or semi-
flush mounted. Semi-flush mount to a standard single-
gang, double-gang, or 4" (10.16 cm) square electrical box.
• Smooth dual-action design.
• Meets ADAAG controls and operating mechanisms guide-
lines (Section 4.1.3[13]); meets ADA requirement for 5 lb.
maximum activation force.
• Highly visible.
• Attractive shape and textured finish.
• Key reset.
• Includes Braille text on station handle.
• Optional trim ring (BG12TR).
• Meets UL 38, Standard for Manually Actuated Signaling
Boxes.
• Up to 99 NBG-12LX stations per loop on CLIP protocol
loops.
• Up to 159 NBG-12LX stations per loop on FlashScan® pro-
tocol loops.
• Dual-color LED blinks green to indicate normal on
FlashScan® systems.
Construction
Shell, door, and handle are molded of durable polycarbonate
material with a textured finish.
Specifications
• Shipping Weight: 9.6 oz. (272.15 g)
• Normal operating voltage: 24 VDC.
• Maximum SLC loop voltage: 28.0 VDC.
• Maximum SLC standby current: 375 μA.
• Maximum SLC alarm current: 5 mA.
• Temperature Range: 32°F to 120°F (0°C to 49°C)
• Relative Humidity: 10% to 93% (noncondensing)
• For use indoors in a dry location
Installation
The NBG-12LX will mount semi-flush into a single-gang, dou-
ble-gang, or standard 4" (10.16 cm) square electrical outlet
box, or will surface mount to the model SB-10 or SB-I/O sur-
face backbox. If the NBG-12LX is being semi-flush mounted,
then the optional trim ring (BG12TR) may be used. The
BG12TR is usually needed for semi-flush mounting with 4"
(10.16 cm) or double-gang boxes (not with single-gang boxes).
Operation
Pushing in, then pulling down on the handle causes it to latch
in the down/activated position. Once latched, the word “ACTI-
VATED” (in bright yellow) appears at the top of the handle,
while a portion of the handle protrudes from the bottom of the
station. To reset the station, simply unlock the station with the
key and pull the door open. This action resets the handle; clos-
ing the door automatically resets the switch.
Each manual station, on command from the control panel,
sends data to the panel representing the state of the manual
switch. Two rotary decimal switches allow address settings 
(1 – 159 on FlashScan® systems, 1 – 99 on CLIP systems).
Architectural/Engineering 
Specifications
Manual Fire Alarm Stations shall be non-coded, with a key-
operated reset lock in order that they may be tested, and so
designed that after actual Emergency Operation, they cannot
be restored to normal except by use of a key. An operated sta-
tion shall automatically condition itself so as to be visually
detected as activated. Manual stations shall be constructed of
red-colored polycarbonate material with clearly visible operat-
ing instructions provided on the cover. The word FIRE shall
appear on the front of the stations in white letters, 1.00 inches
(2.54 cm) or larger. Stations shall be suitable for surface
mounting on matching backbox SB-10 or SB-I/O; or semi-flush
mounting on a standard single-gang, double-gang, or
Page 2 of 2 — DN-6726:D • 4/13/2012
NOTIFIER® and FlashScan® are registered trademarks of Honeywell
International Inc.
©2012 by Honeywell International Inc. All rights reserved. Unauthorized use
of this document is strictly prohibited. 
 
This document is not intended to be used for installation purposes.
 We try to keep our product information up-to-date and accurate. 
We cannot cover all specific applications or anticipate all requirements. 
All specifications are subject to change without notice.
For more information, contact Notifier. Phone: (203) 484-7161, FAX: (203) 484-7118.
www.notifier.com
Made in the U.S. A.
4" (10.16 cm) square electrical box, and shall be installed
within the limits defined by the Americans with Disabilities Act
(ADA) or per national/local requirements. Manual Stations
shall be Underwriters Laboratories listed.
Manual stations shall connect with two wires to one of the con-
trol panel SLC loops. The manual station shall, on command
from the control panel, send data to the panel representing the
state of the manual switch. Manual stations shall provide
address setting by use of rotary decimal switches.
The loop poll LED shall be clearly visible through the front of
the station. The LED shall flash while in the normal condition,
and stay steadily illuminated when in alarm.
Product Line Information
NBG-12LX: Dual-action addressable pull station. Includes key
locking feature. (Listed for Canadian and non-Canadian appli-
cations.)
NBG-12LXSP: Spanish/English labelled version. 
NBG-12LXP: Portuguese labelled version.
SB-10: Surface backbox; metal.
SB-I/O: Surface backbox; plastic.
BG12TR: Optional trim ring.
17021: Keys, set of two.
NY-Plate: New York City trim plate.
Agency Listings and Approvals
In some cases, certain modules or applications may not be
listed by certain approval agencies, or listing may be in pro-
cess. Consult factory for latest listing status.
• UL/ULC Listed: S692 (listed for Canadian and non-Cana-
dian applications).
• MEA: 67-02-E. 
• CSFM: 7150-0028:0199.
• FDNY: COA #6085 (NFS2-640), COA #6098 (NFS2-3030).
• BSMI: CI313066760047.
• U.S. Coast Guard. 
• Lloyd’s Register.
• FM Approved. 
Patented: U.S. Patent No. D428,351; 6,380,846; 6,314,772;
6,632,108. 
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FSP-851(A) Series
Intelligent Plug-In Photoelectric




Notifier FSP-851(A) Series intelligent plug-in smoke detec-
tors with integral communication provide features that sur-
pass conventional detectors. Detector sensitivity can be
programmed in the control panel software. Sensitivity is con-
tinuously monitored and reported to the panel. Point ID capa-
bility allows each detector’s address to be set with rotary,
decimal address switches, providing exact detector location
for selective maintenance when chamber contamination
reaches an unacceptable level. The FSP-851(A) photoelec-
tric detector’s unique optical sensing chamber is engineered
to sense smoke produced by a wide range of combustion
sources. Dual electronic thermistors add 135°F (57°C) fixed-
temperature thermal sensing on the FSP-851T(A). The FSP-
851R(A) is a remote test capable detector for use with
DNR(A)/DNRW duct detector housings. FSP-851(A) series
detectors are compatible with Notifier Onyx and CLIP series
Fire Alarm Control Panels (FACPs).  
FlashScan® (U.S. Patent 5,539,389) is a communication
protocol developed by Notifier that greatly increases the
speed of communication between analog intelligent devices.
Intelligent devices communicate in a grouped fashion. If one
of the devices in the group has new information, the panel’s
CPU stops the group poll and concentrates on single points.
The net effect is response speed greater than five times that
of earlier designs.
Features
• Sleek, low-profile design.
• Addressable-analog communication.
• Stable communication technique with noise immunity.
• Low standby current.
• Two-wire SLC connection.
• Compatible with FlashScan® and CLIP protocol systems. 
• Rotary, decimal addressing (1-99 on CLIP systems, 1-159
on FlashScan systems).
• Optional remote, single-gang LED accessory.
• Dual LED design provides 360° viewing angle.
• Visible bi-color LEDs blink green every time the detector is
addressed, and illuminate steady red on alarm (FlashS-
can systems only).
• Remote test feature from the panel.
• Walk test with address display (an address on 121 will
blink the detector LED: 12-[pause]-1(FlashScan systems
only).
• Built-in functional test switch activated by external magnet.
• Built-in tamper-resistant feature.
• Sealed against back pressure.
• Constructed of off-white fire-resistant plastic, designed to
commercial standards, and offers an attractive appear-
ance.
• 94-5V plastic flammability rating.
• SEMS screws for wiring of the separate base.
• Optional relay, isolator, and sounder bases.
Specifications
Sensitivity: 0.5% to 2.35% per foot obscuration
Size: 2.1" (5.3 cm) high; base determines diameter. 
– B210LP(A): 6.1" (15.5 cm) diameter.
– B501(A): 4.1" (10.4 cm) diameter.
– B200S(A): 6.875" (17.46 cm) diameter.
– B200SR(A): 6.875" (17.46 cm) diameter. 
– B224RB(A): 6.2" (15.748 cm) diameter. 
– B224BI(A): 6.2" (15.748 cm) diameter. 
Shipping Weight: 5.2oz. (147g).
Operating Temperature range: FSP-851(A), 0°C to 49°C
(32°F to 120°F). FSP-851T(A), 0°C to 38°C (32°F to 100°F).
Low temperature signal for FSP-851T(A) at 45°F +/- 10°F
(7.22°C +/- 5.54°C). FSP-851R(A) installed in a DNR(A)/
DNRW, -20°C to 70°C (-4°F to 158°F).
UL/ULC Listed Velocity Range: 0-4000 ft/min. (1219.2 m/
min.), suitable for installation in ducts.
Relative Humidity: 10%-93% noncondensing.
Thermal Ratings: Fixed-temperature setpoint 135°F (57°C).
DETECTOR SPACING AND APPLICATIONS 
Notifier recommends spacing detectors in compliance with
NFPA 72. In low airflow applications with smooth ceiling,
space detectors 30 feet (9.144m) for ceiling heights 10 feet
(3.148m) and higher. For specific information regarding
detector spacing, placement, and special applications refer to
NFPA 72. System Smoke Detector Application Guide, docu-
ment A05-1003, is available at systemsensor.com
ELECTRICAL SPECIFICATIONS
Voltage Range: 15-32 volts DC peak.
Standby Current (max. avg.): 300µA @ 24VDC (one com-
munication every five seconds with LED enabled).
LED Current (max.): 6.5mA @ 24 VDC (“ON”).
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Installation
FSP-851(A) plug-in detectors use a separate base to simplify
installation, service, and maintenance. A special tool allows
maintenance personnel to plug in and remove detectors with-
out using a ladder.
Mount base (all base types) on an electrical backbox which is
at least 1.5" (3.81 cm) deep. For a chart of compatible junc-
tion boxes, see DN-60054.
NOTE: 1) Because of inherent supervision provided by the SLC
loop, end-of-line resistors are not required. Wiring “T-taps” or
branches are permitted for Style 4 (Class “B”) wiring. 2) When
using relay or sounder bases, consult the ISO-X(A) installation
sheet I56-1380 for device limitations between isolator modules
and isolator bases.
Agency Listings and Approvals
These listings and approvals apply to the modules specified
in this document. In some cases, certain modules or applica-
tions may not be listed by certain approval agencies, or listing
may be in process. Consult factory for latest listing status.
• UL Listed: S1115. 
• ULC Listed: S1115 (FSP-851A, FSP-851RA, FSP-
851TA). 
• MEA Listed: 225-02-E .
• FM Approved.
• CSFM: 7272-0028:0206 .
• Maryland State Fire Marshal: Permit # 2122 .
• BSMI: CI313066760036.
• CCCF: Certif. # 2004081801000017 (FSP-851T)
Certif. # 2004081801000016 (FSP-851).
• U.S. Coast Guard: 161.002/42/1 (NFS-640); 161.002/50/
0 (NFS2-640/NFS-320/NFS-320C, excluding B210LP(A)).
• Lloyd’s Register: 11/600013 (NFS2-640/NFS-320/NFS-
320C, excluding B210LP(A)).
Product Line Information
NOTE: “A” suffix indicates ULC Listed model.
FSP-851: Low-profile intelligent photoelectric sensor. Must
be mounted to one of the bases listed below.
FSP-851A: Same as FSP-851 but with ULC listing.
FSP-851T: Same as FSP-851 but includes a built-in 135°F
(57°C) fixed-temperature thermal device.
FSP-851TA: Same as FSP-851T but with ULC listing.
FSP-851R: Low-profile intelligent photoelectric sensor,
remote test capable. For use with DNRA/DNRW.
FSP-851RA: Same as FSP-851R but with ULC listing. For
use with DNRA.
INTELLIGENT BASES
NOTE: “A” suffix indicates ULC Listed model.
NOTE: For details on intelligent bases, see DN-60054.
B210LP(A): Standard U.S. flanged low-profile mounting
base. 
B210LPBP: Bulk pack of B210LP; package contains 10.
B501(A): Standard European flangeless mounting base. 
B501BP: Bulk pack of B501; package contains 10.
B200S(A): Intelligent, programmable sounder base capable
of producing sound output in high or low volume with ANSI
Temporal 3, ANSI Temporal 4, continuous tone, marching
tone, and custom tone. 
B200SR(A): Intelligent sounder base capable of producing
sound output with ANSI Temporal 3 or continuous tone.
Replaces B501BH series bases in retrofit applications. 
B224RB(A): Plug-in System Sensor relay base. Screw ter-
minals: up to 14 AWG (2.0 mm²). Relay type: Form-C. Rating:
2.0 A @ 30 VDC resistive; 0.3 A @ 110 VDC inductive; 1.0 A
@ 30 VDC inductive.
B224BI(A): Plug-in System Sensor isolator detector base.
Maximum 25 devices between isolator bases.
ACCESSORIES
F110: Retrofit flange to convert B210LP(A) to match the
B710LP(A) profile, or to convert older high-profile bases to
low-profile. 
F110BP: Bulk pack of F110; package contains 15. 
F210: Replacement flange for B210LP(A) base.
RA100Z(A): Remote LED annunciator. 3 – 32 VDC. Mounts
to a U.S. single-gang electrical box. For use with B501(A)
and B210LP(A) bases only.
SMB600: Surface mounting kit
M02-04-00: Test magnet.
M02-09-00: Test magnet with telescoping handle.
XR2B: Detector removal tool. Allows installation and/or
removal of detector heads from bases in high ceiling applica-
tions.
XP-4: Extension pole for XR2B. Comes in three 5-foot (1.524
m) sections.
T55-127-010: Detector removal tool without pole.
BCK-200B: Black detector covers for use with FSP-851(A)
only; box of 10. 
WCK-200B: White detector covers for use with FSP-851(A)
only; box of 10.  
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DNR(A)/DNRW InnovairFlex





The Notifier InnovairFlex® DNR(A) intelligent non-relay photo-
electric duct smoke detector and DNRW watertight non-relay
photoelectric duct smoke detector feature a pivoting housing
that fits both square and rectangular footprints capable of
mounting to a round or rectangular duct.
DNRW duct smoke detector, with its NEMA-4 rating, is listed
as a watertight, UV resistant enclosure providing protection
against falling dirt, rain, and windblown dust, splashing and
hose directed water, allowing operators to use the detector in
the most extreme environments.
These units sense smoke in the most challenging conditions,
operating in airflow speeds of 100 to 4,000 feet per minute (0.5
to 20.32 m/s), temperatures of -4°F to 158°F (-20°C to 70°C),
and a humidity range of 0 to 95 percent (non-condensing.)
An improved cover design isolates the sensor head, which
allows for ease of maintenance. A cover tamper feature indi-
cates a trouble signal for a removed or improperly installed
sensor cover. The Notifier  InnovairFlex housing provides a 3/
4-inch conduit knockout and ample space to facilitate easy wir-
ing and mounting of a relay module.
The Notifier InnovairFlex duct smoke detector can be custom-
ized to meet local codes and specifications without additional
wiring. The new InnovairFlex product line is compatible with all
previous Innovair models, including remote test accessories.
Features
• Photoelectric, integrated low-flow technology.
• Air velocity rating from 100 ft/min to 4,000 ft/min (0.5 m/s to
20.32 m/s).
• Versatile mounting options: square or rectangular configu-
ration.
• Broad ranges for operating temperature (-4°F to 158°F, -
20°C to 70°C) and humidity (0% to 95% non-condensing).
• Patented sampling tube installs from front or  back of the
detector with no tools required.
• Cover tamper signal.
• Increased wiring space with a newly added 3/4” conduit
knockout.
• Available space within housing to accommodate mounting
of a relay module.
• Easily accessible code wheels on sensor head (sold sepa-
rately).
• Clear cover for convenient visual inspection.
• Remote testing capability.
• Requires com line power only.
• Accommodates the installation of an addressable relay
module, sold separately, (FRM-1 or NC-100R) for applica-
tions requiring a Form-C relay.
Specifications
Size: (Rectangle) 14.38 in (37 cm) Length; 5 in (12.7 cm)
Width, 2.5 in (6.6 cm) Depth.
Size: (Square) 7.75 in (19.7 cm) Length; 9 in (22.9 cm) Width;
2.5 in (6.35 cm) Depth.
Weight: 1.6 lb (0.73 kg).
Operating Temperature Range: -4°F to 158°F (-20°C to
70°C).
Storage Temperature Range: -22°F to 158°F (-30°C to
70°C).
Operating Humidity Range: 0% to 95% relative humidity
(non-condensing).
Air Duct Velocity: 100 to 4,000 ft/min (0.5 to 20.32 m/s).
Accessories
Notifier provides system flexibility with a variety of accessories,
including two remote test stations and different means of visi-
ble and audible system annunciation. As with our duct smoke
detectors, all duct smoke detectors accessories are UL listed.
DNR(W)s with a date code of 0013 or higher do not require
external 24VDC for remote test applications when used with a
remote-test-capable detector.
ACCESSORY CURRENT LOADS AT 24 VDC
Agency Listings and Approvals 
Consult product manual for lists of compatible UL-Listed
devices. In some cases, certain modules may not be listed by
certain approval agencies, or listing may be in process. Con-
sult factory for latest listing status.
• UL: S911, S3705.
• ULC: S635.
Device Standby Alarm
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• CSFM:  3242-1653:0209.
• FM approved.
Product Line Information
NOTE: “A suffix indicates ULC listed model.
DNR(A): Intelligent non-relay photoelectric low flow smoke
detector housing. Requires photoelectric smoke detector (sold
separately). 
DNRW: Watertight intelligent non-relay photoelectric low flow
duct smoke detector housing. Requires photoelectric smoke
detector (sold separately). 
FSP-851R(A): Remote test capable addressable low-profile
photoelectric smoke detector.
FSP-851(A): Addressable low-profile photoelectric smoke
detector.
NP-100: Addressable low-profile photoelectric smoke detector
for FireWarden series panels.
NP-100R(A): Remote test capable addressable low-profile
photoelectric smoke detector for FireWarden series panels.
DCOIL: Remote test coil. Required for older DNR(W) duct
detector housing.
DST1(A): Metal sampling tube duct width up to 1 ft (0.3m).
DST1.5(A): Metal sampling tube duct widths up to 1 ft to 2 ft
(0.3 to 0.6 m).
DST3(A): Metal sampling tube duct widths up to 2 ft to 4 ft (0.6
to 1.2 m).
DST5(A): Metal sampling tube duct widths up to 4 ft to 8 ft (1.2
to 2.4 m).
DST10(A): Metal sampling tube duct widths up to 8 ft to 12 ft
(2.4 to 3.7 m).
DH400OE-1: Weatherproof enclosure.
ETX: Metal exhaust tube duct, width 1 ft (0.3 m).
M02-04-00: Test magnet.
P48-21-00: End cap for metal sampling tubes.
RA100Z(A): Remote annunciator alarm LED.
RTS151(A): Remote test station.
RTS151KEY(A): Remote test station with key lock.
Important Note
• DNRW duct detector housings with a date code of 0013 or
higher do not require a DCOIL or auxiliary 24 VDC for
remote test applications when used with a remote test
capable detector.
• DNRW duct detector housings with a date code of 0012 or
earlier require a DCOIL and auxiliary 24 VDC power for
remote test applications.
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Duct Smoke Detector 
Accessories











Duct smoke detector accessories add functionality to the duct
smoke system by allowing quick, convenient inspections at eye
level and effective audible and visual notification options. All




The APA151 piezo annunciator, which replaces the APA451
with a new, improved look, provides an audible alarm signal, a
red LED to indicate alarm status, and a green LED to indicate
power status. It is intended for use with System Sensor 4-wire
conventional duct smoke detector applications without a system




The MHR and MHW SpectrAlert® Advance mini-horns feature
temporal or continuous tones at high and low volume settings.
Their small footprint allows mounting to single-gang back
boxes for applications where a small device is desired.    
   
APA151 Piezo Annunciator
Voltage Regulated 24 VDC
Operating Voltage 16 to 33 VDC
Maximum Alarm Current 30 mA
Temperature Range 32°F to 120°F (0°C to 49°C)
Relative Humidity 10 to 93%, non-condensing
Wire Gauge 12 to 18 AWG




















MHR/MHW SpectrAlert Advance Mini-Horns
Voltage
Regulated 12 DC or FWR (Full 
Wave Rectified) or Regulated 
24 VDC or FWR
Operating Voltage
8 to 33 VDC (9 to 33 VDC with 
Sync-Circuit™ Module) 
Sounder Current Draw
22 mA RMS max. at 8 to 17.5 
Volts DC
17 mA RMS max. at 8 to 17.5 
Volts FWR
29 mA RMS max. at 16 to 33 
Volts DC
25 mA RMS max. at 16 to 33 
Volts FWR
Temperature Range 32°F to 120°F (0°C to 49°C)
Humidity Range 10 to 93% non-condensing
Nominal Sounder Frequency 3 kHz
Wire Gauge 12 to 18 AWG
Dimensions 4.6”H x 2.9”W x 0.45”D
Page 2 of 4 — dn-60535:b1 • 1/27/12
RA100Z/RA100ZA REMOTE ANNUNCIATORS
The RA100Z and RA100ZA remote annunciators are designed
for both conventional and intelligent applications. Their red LED
provides visual indication of an alarm condition.   
 
RTS151/RTS151KEY REMOTE TEST STATIONS
The RTS151 and RTS151KEY remote test stations are auto-
matic fire detector accessories designed to test duct smoke
detectors from a convenient location. For 4-wire detectors, the
RTS151KEY test station features a multi-colored LED that alter-
nates between steady green and red. For 2-wire detectors, the
LED illuminates red for alarm.
RTS2/RTS-AOS MULTI-SIGNALLING ACCESSORIES
The RTS2 and RTS2-AOS multi-signaling accessories are
designed to work with InnovairFlex 4-wire conventional duct
smoke detectors. These accessories include a key switch that
can be used to select one of two connected sensors to be
tested, reset, or both by a push button switch. They also enable
sensitivity measurements using the SENS-RDR sensitivity
reader (sold separately). The AOS (Add-On Strobe) is an
optional accessory included with the RTS2-AOS model.
RA100Z/RA100ZA Remote Annunciator
Voltage Range
Conventional System: 3.1 to 32 
VDC
Intelligent System: 18 to 32 
VDC
Maximum Alarm Current 10 mA
Dimensions 4.6”H x 2.8”W x 1.3”D
RTS151 Remote Test Station
Power Requirements
Alarm LED 2.8 to 32 VDC, 10 
mA max.
Total Current: 95 mA max.
Test Switch 10 VA @ 32 VDC
Reset Switch 10 VA @ 32 VDC
Alarm Response Time 40 seconds max.
Temperature Range 14°F to 140°F (-10°C to 60°C)
Relative Humidity 95% non-condensing
Wire Gauge 14 to 18 AWG


























RTS151KEY Remote Test Station with Key
Power Requirements
Power LED (Green): 14 to 35 
VDC, 12 mA max.
Alarm LED (RED): 2.8 to 32 
VDC, 12 mA max.
Alarm Response Time 40 seconds max.
Temperature Range 14°F to 140°F (-10°C to 60°C)
Relative Humidity 95% non-condensing
Wire Gauge 14 to 18 AWG
Dimensions 4.6”H x 2.75W x 1.8”D
RTS2 and RTS-AOS Multi-signaling Accessory
Voltage 20 to 29 VDC
Power Requirements
Standby: 3.0 mA max.
Trouble: 16.0 mA max.
Alarm without Strobe: 30 mA 
max.
Alarm with Strobe: 55 mA max.
Sounder 85 dBA at 10 ft.
Temperature Range 14°F to 140°F (-10°C to 60°C)
Relative Humidity 95% non-condensing
Wire Gauge 14 to 22 AWG






















RTS151: Remote Test Station




Temperature and Humidity Ranges
This system meets NFPA requirements for operation at 0 – 
49ºC/32 – 120ºF  and at a relative humidity 93% ± 2% RH 
(noncondensing) at 32ºC ± 2ºC (90ºF ± 3ºF).  However, the 
useful life of the system's standby batteries and the electronic 
components may be adversely affected by extreme tempera-
ture ranges and humidity.  Therefore, it is recommended that 
this system and its peripherals be installed in an environment 
with a normal room temperature of 15 – 27ºC/60 – 80ºF. 
Agency Listings and Approvals
The listings and approvals below apply to the basic products. In
some cases, certain modules may not be listed by certain
approval agencies, or listing may be in process. Consult factory
for latest listing status.
• UL: S4011 (APA 151, MHR, MHW), S2522 (RTS2,
RA100Z, RTS151, RTS151KEY, RTS2-AOS)
• FM Approved
• CSFM: 7135-1653:0212
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FST-851(A) Series
Intelligent Thermal (Heat) Detectors 
with FlashScan®
Intelligent / Addressable Devices
DN-6936:B • H-211
General
Notifier FST-851(A) Series intelligent plug-in thermal detectors
with integral communication has features that surpass conven-
tional detectors. Point ID capability allows each detector’s
address to be set with rotary, decimal address switches, pro-
viding exact detector locations. FST-851(A) Series thermal
detectors use an innovative thermistor sensing circuit to pro-
duce 135°F/57°C fixed-temperature (FST-851/A) and rate-of-
rise thermal detection (FST-851R/A) in a low-profile package.
FST-851H(A) provides fixed high-temperature detection at
190°F/88°C. These thermal detectors provide effective, intelli-
gent property protection in a variety of applications. FST-
851(A) Series detectors are compatible with Notifier Onyx and
CLIP series Fire Alarm Control Panels (FACPs).  
FlashScan® (U.S. Patent 5,539,389) is a communication pro-
tocol developed by Notifier Engineering that greatly enhances
the speed of communication between analog intelligent
devices and certain NOTIFIER systems. Intelligent devices
communicate in a grouped fashion. If one of the devices within
the group has new information, the panel’s CPU stops the
group poll and concentrates on single points. The net effect is
response speed greater than five times that of earlier designs.
Features
• Sleek, low-profile, stylish design.
• State-of-the-art thermistor technology for fast response.
• Rate-of-rise model (FST-851R/A), 15°F (8.3°C) per minute.
• Factory preset fixed temperature at 135°F (57°C); high-tem-
perature model fixed at 190°F (88°C).
• Addressable by device.
• Compatible with FlashScan® and CLIP protocol systems.
• Rotary, decimal addressing (1-99 on CLIP systems, 1-159
on FlashScan systems).
• Two-wire SLC connection.
• Visible LEDs “blink” every time the unit is addressed.
• 360°-field viewing angle of the visual alarm indicators (two
bi-color LEDs). LEDs blink green in Normal condition and
turn on steady red in Alarm.
• Integral communications and built-in device-type identifica-
tion.
• Remote test feature from the panel.
• Built-in functional test switch activated by external magnet.
• Walk test with address display (an address of 121 will blink
the detector LED 12-(pause)-1).
• Low standby current.
• Backward-compatible.
• Built-in tamper-resistant feature.
• Designed for direct-surface or electrical-box mounting.
• Sealed against back pressure.
• Plugs into separate base for ease of installation and main-
tenance. Separate base allows interchange of photoelec-
tric, ionization and thermal sensors.
• SEMS screws for wiring of the separate base.
• Constructed of off-white fire-resistant plastic, designed to
commercial standards, and offers an attractive appearance.
• 94-5V plastic flammability rating.
• Remote LED output connection to optional RA100Z(A)
remote LED annunciator.
• Optional sounder, relay, and isolator bases.
• Optional flanced surface mounting kit.
Specifications
Size: 2.1" (5.3 cm) high; base determines diameter. 
– B210LP(A): 6.1" (15.5 cm) diameter.
– B501(A): 4.1" (10.4 cm) diameter.
– B200S(A): 6.875" (17.46 cm) diameter.
– B200SR(A): 6.875" (17.46 cm) diameter. 
– B224RB(A): 6.2" (15.748 cm) diameter. 
– B224BI(A): 6.2" (15.748 cm) diameter. 
Shipping weight: 4.8 oz. (137 g).
Operating temperature range: FST-851(A) Series, FST-
851R(A): –20°C to 38°C (–4°F to 100°F); FST-851H(A): –20°C
to 66°C (–4°F to 150°F).
Detector spacing: UL approved for 50 ft. (15.24 m) center to
center. FM approved for 25 x 25 ft. (7.62 x 7.62 m) spacing.
Relative humidity: 10% – 93% noncondensing.
Thermal ratings: fixed-temperature setpoint 135°F (57°C),
rate-of-rise detection 15°F (8.3°C) per minute, high tempera-
ture heat 190°F (88°C).
ELECTRICAL SPECIFICATIONS
Voltage range: 15 - 32 volts DC peak.
Standby current (max. avg.): 300 μA @ 24 VDC (one com-
munication every 5 seconds with LED enabled).
LED current (max.): 6.5 mA @ 24 VDC (“ON”).
Applications
Use thermal detectors for protection of property. For further
information, go to systemsensor.com for manual I56-407-00,
Applications Manual for System Smoke Detectors, which pro-
vides detailed information on detector spacing, placement,
zoning, wiring, and special applications.







Page 2 of 2 — DN-6936:B • 12/07/2011
Notifier® and FlashScan® are registered trademarks of Honeywell
International Inc.
©2011 by Honeywell International Inc. All rights reserved. Unauthorized use
of this document is strictly prohibited.
This document is not intended to be used for installation purposes.
 We try to keep our product information up-to-date and accurate. 
We cannot cover all specific applications or anticipate all requirements. 
All specifications are subject to change without notice.
For more information, contact Notifier. Phone: (203) 484-7161, FAX: (203) 484-7118.
www.notifier.com
Made in the U.S. A.
Installation
The FST Series plug-in intelligent thermal detectors use a sep-
arate base to simplify installation, service, and maintenance.
Installation instructions are shipped with each detector. A spe-
cial tool allows maintenance personnel to plug in and remove
detectors without using a ladder
Mount base (all base types) on an electrical backbox which is
at least 1.5" (3.81 cm) deep. For a chart of compatible junction
boxes, see DN-60054.
NOTE: 1) Because of the inherent supervision provided by the
SLC loop, end-of-line resistors are not required. Wiring “T-taps” or
branches are permitted for Style 4 (Class “B”) wiring. 2) When
using relay or sounder bases, consult the ISO-X(A) installation
sheet I56-1380 for device limitations between isolator modules
and isolator bases.
Agency Listings and Approvals
These listings and approvals apply to the modules specified in
this document.In some cases, certain modules or applications
may not be listed by certain approval agencies, or listing may
be in process. Consult factory for latest listing status.
• UL Listed: S747.
• ULC Listed: S6978. 
• MEA Listed: 383-02-E.
• FM Approved.
• CSFM: 7270-0028:0196. 
• BSMI: CI313066760025.
• CCCF: Certif. # 2004081801000018.
• U.S. Coast Guard: 161.002/42/1 (NFS-640); 161.002/50/0
(NFS2-640/NFS-320/NFS-320C, excluding B210LP(A)).
• Lloyd’s Register: 11/600013 (NFS2-640/NFS-320/NFS-
320C, excluding B210LP(A)).
Product Line Information
NOTE: “A” suffix indicates ULC Listed model.
FST-851: Intelligent thermal detector. Must be mounted to one
of the bases listed below.
FST-851A: Same as FST-851 but with ULC Listing.
FST-851R: Intelligent thermal detector with rate-of-rise fea-
ture.
FST-851RA: Same as FST-851R but with ULC Listing.
FST-851H: Intelligent high-temperature thermal detector.
FST-851HA: Same as FST-851H but with ULC Listing.
INTELLIGENT BASES
NOTE: “A” suffix indicates ULC Listed model.
NOTE: For details about intelligent bases and their mounting, see
DN-60054.
B210LP(A): Standard U.S. flanged low-profile mounting base. 
B210LPBP: Bulk pack of B210LP; package contains 10.
B501(A): Standard European flangeless mounting base. 
B501BP: Bulk pack of B501; package contains 10.
B200S(A): Addressable Intelligent, programmable sounder
base capable of producing sound output in high or low volume
with ANSI Temporal 3, ANSI Temporal 4, continuous tone,
marching tone, and custom tone. 
B200SR(A): Intelligent sounder base capable of producing
sound output with ANSI Temporal 3 or continuous tone.
Replaces B501BH series bases in retrofit applications. 
B224RB(A): Intelligent relay base. Screw terminals: up to 14
AWG (2.0 mm²). Relay type: Form-C. Rating: 2.0 A @ 30 VDC
resistive; 0.3 A @ 110 VDC inductive; 1.0 A @ 30 VDC induc-
tive. 
B224BI(A): Intelligent isolator base. Isolates SLC from loop
shorts. Maximum: 25 devices between isolator bases; see
Note 2 under Installation.
ACCESSORIES
F110: Retrofit flange to convert B210LP(A) to match the
B710LP(A) profile, or to convert older high-profile bases to
low-profile. 
F110BP: Bulk pack of F110; package contains 15. 
F210: Replacement flange for B210LP(A) base.
RA100Z(A): Remote LED annunciator. 3 – 32 VDC. Fits U.S.
single-gang electrical box. Supported by B210LP(A) and
B501(A) bases only.
SMB600: Surface mounting kit, flanged.
M02-04-00: Test magnet.
M02-09-00: Test magnet with telescoping handle.
XR2B: Detector removal tool. Allows installation and/or
removal of FlashScan® Series detector heads from base in
high ceiling installations. Includes T55-127-010.
T55-127-010: Detector removal tool without pole.
XP-4: Extension pole for XR2B. Comes in three 5-foot (1.524
m) sections.
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FCM-1(A) & FRM-1(A) 
Series
Control and Relay Modules
Intelligent / Addressable Devices
DN-6724:B3
General
FCM-1(A) Control Module:  The FCM-1(A) Addressable Con-
trol Module provides Notifier intelligent fire alarm control pan-
els a circuit for Notification Appliances (horns, strobes,
speakers, etc.). Addressability allows the FCM-1(A) to be acti-
vated, either manually or through panel programming, on a
select (zone or area of coverage) basis.
FRM-1(A) Relay Module:  The FRM-1(A) Addressable Relay
Module provides the system with a dry-contact output for acti-
vating a variety of auxiliary devices, such as fans, dampers,
control equipment, etc. Addressability allows the dry contact to
be activated, either manually or through panel programming,
on a select basis.
FlashScan® (U.S. Patent 5,539,389) is a communication pro-
tocol developed by NOTIFIER Engineering that greatly
enhances the speed of communication between analog intelli-
gent devices. Intelligent devices communicate in a grouped
fashion. If one of the devices within the group has new infor-
mation, the panel CPU stops the group poll and concentrates
on single points. The net effect is response speed greater than
five times that of other designs.
Features
• Built-in type identification automatically identifies these
devices to the control panel.
• Internal circuitry and relay powered directly by two-wire
SLC loop. The FCM-1(A) module requires power (for horns,
strobes, etc.), or audio (for speakers). 
• Integral LED “blinks” green each time a communication is
received from the control panel and turns on in steady red
when activated.
• LED blink may be deselected globally (affects all devices).
• High noise immunity (EMF/RFI).
• The FCM-1(A) may be used to switch 24-volt NAC power,
audio (up to 70.7 Vrms).
• Wide viewing angle of LED.
• SEMS screws with clamping plates for wiring ease.
• Direct-dial entry of address 01– 159 for FlashScan loops,
01 – 99 for CLIP mode loops.
• Speaker, and audible/visual applications may be wired for
Class B or A (Style Y or Z).
Applications
The FCM-1(A) is used to switch 24 VDC audible/visual power,
high-level audio (speakers). The FRM-1(A)  may be pro-
grammed to operate dry contacts for applications such as door
holders or Air Handling Unit shutdown, and to reset four-wire
smoke detector power.
NOTE: Refer to the SLC Manual (PN 51253) for details regarding
releasing applications with the FCM-1(A). Refer to the FCM-1-REL
datasheet (DN-60390) for new FlashScan® releasing applications. 
Construction
• The face plate is made of off-white heat-resistant plastic.
• Controls include two rotary switches for direct-dial entry of
address (01-159).
• The FCM-1(A) is configured for a single Class B (Style Y) or
Class A (Style Z) Notification Appliance Circuit.
• The FRM-1(A) provides two Form-C dry contacts that
switch together.
Operation
Each FCM-1(A) or FRM-1(A) uses one of 159 possible module
addresses on a SLC loop (99 on CLIP loops). It responds to
regular polls from the control panel and reports its type and
status, including the open/normal/short status of its Notifica-
tion Appliance Circuit (NAC). The LED blinks with each poll
received. On command, it activates its internal relay. The
FCM-1(A) supervises Class B (Style Y) or Class A (Style Z)
notification or control circuits.
Upon code command from the panel, the FCM-1(A) will dis-
connect the supervision and connect the external power sup-
ply in the proper polarity across the load device. The
disconnection of the supervision provides a positive indication
to the panel that the control relay actually turned ON. The
external power supply is always relay isolated from the com-
munication loop so that a trouble condition on the external
power supply will never interfere with the rest of the system.
Rotary switches set a unique address for each module. The
address may be set before or after mounting. The built-in
TYPE CODE (not settable) will identify the module to the con-
trol panel, so as to differentiate between a module and a sen-
sor address.
Specifications for FCM-1(A)
Normal operating voltage:  15 to 32 VDC.
Maximum current draw:  6.5 mA (LED on).
Average operating current:  350 μA direct poll, 375 μA group
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Maximum NAC Line Loss:  4 VDC.
External supply voltage (between Terminals T10 and 
T11):  Maximum (NAC): Regulated 24 VDC; Maximum
(Speakers): 70.7 V RMS, 50W.
Drain on external supply:  1.7 mA maximum using 24 VDC
supply; 2.2 mA Maximum using 80 VRMS supply. 
Max NAC Current Ratings: For class B wiring system, the
current rating is 3A; For class A wiring system, the current rat-
ing is 2A.
Temperature range:  32°F to 120°F (0°C to 49°C).
Humidity range:  10% to 93% non-condensing.
Dimensions:  4.5" (114.3 mm) high x 4" (101.6 mm) wide x
1.25" (31.75 mm) deep. Mounts to a 4" (101.6 mm) square x
2.125" (53.975 mm) deep box.
Accessories:  SMB500 Electrical Box; CB500 Barrier
Specifications for FRM-1(A)
Normal operating voltage:  15 to 32 VDC.
Maximum current draw:  6.5 mA (LED on).
Average operating current:  230 μA direct poll; 255 μA group
poll.
EOL resistance:  not used.
Temperature range:  32°F to 120°F (0°C to 49°C).
Humidity range:  10% to 93% non-condensing.
Dimensions:  4.5" (114.3 mm) high x 4" (101.6 mm) wide x
1.25" (31.75 mm) deep. Mounts to a 4" (101.6 mm) square x
2.125" (53.975 mm) deep box.
Accessories:  SMB500 Electrical Box; CB500 Barrier
Agency Listings and Approvals
In some cases, certain modules may not be listed by certain
approval agencies, or listing may be in process. Consult fac-
tory for latest listing status.
• UL: S635
• ULC: S3705 (A version only) 
• FM Approved
• CSFM: 7300-0028:0219  
• MEA: 14-00-E 
• FDNY: COA #6067, #6065   
Contact Ratings for FRM-1(A) 
NOTE: Maximum (Speakers): 70.7 V RMS, 50 W
Product Line Information
NOTE: “A” suffix indicates ULC Listed model.
FCM-1(A):  Intelligent Addressable Control Module.
FRM-1(A):  Intelligent Addressable Relay Module.
A2143-20:  Capacitor, required for Class A (Style Z) operation
of speakers.
SMB500:  Optional Surface-Mount Backbox.
CB500:  Control Module Barrier — required by UL for separat-
ing power-limited and non-power limited wiring in the same
junction box as FCM-1(A). 
NOTE: For installation instructions, see the following documents:
• FCM-1(A) Installation document I56-1169.
• FRM-1(A) Installation document I56-3502.







3 A 30 VDC Resistive Non-Coded
2 A 30 VDC Resistive Coded
.9 A 110 VDC Resistive Non-Coded
.9 A 125 VDC Resistive Non-Coded












1.5 A 25 VAC
Inductive
(PF=0.35) Non-Coded
.7 A 70.7 VAC
Inductive
(PF=0.35) Non-Coded
2 A 25 VAC
Inductive
(PF=0.35) Non-Coded
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FMM-1(A), FMM-101(A),
FZM-1(A) & FDM-1(A)




Four different monitor modules are available for Notifier’s intel-
ligent control panels for a variety of applications. Monitor mod-
ules supervise a circuit of dry-contact input devices, such as
conventional heat detectors and pull stations, or monitor and
power a circuit of two-wire smoke detectors (FZM-1(A)).
FMM-1(A) is a standard-sized module (typically mounts to a 4"
[10.16 cm] square box) that supervises either a Style D (Class
A)  or Style B (Class B) circuit of dry-contact input devices.
FMM-101(A) is a miniature monitor module a mere 1.3" (3.302
cm) H x 2.75" (6.985 cm) W x 0.5" (1.270 cm) D that super-
vises a Style B (Class B) circuit of dry-contact input devices.
Its compact design allows the FMM-101(A) to be mounted in a
single-gang box behind the device it monitors.
FZM-1(A) is a standard-sized module that monitors and super-
vises compatible two-wire, 24 volt, smoke detectors on a Style
D (Class A)  or Style B (Class B) circuit.
FDM-1(A) is a standard-sized dual monitor module that moni-
tors and supervises two independent two-wire Style B (Class
B) dry-contact initiating device circuits (IDCs) at two separate,
consecutive addresses in intelligent, two-wire systems.
FlashScan® (U.S. Patent 5,539,389) is a communication pro-
tocol developed by NOTIFIER that greatly increases the speed
of communication between analog intelligent devices. Intelli-
gent devices communicate in a grouped fashion. If one of the
devices within the group has new information, the panel CPU
stops the group poll and concentrates on single points. The
net effect is response speed greater than five times that of
other designs.   
FMM-1(A) Monitor Module
• Built-in type identification automatically identifies this device
as a monitor module to the control panel.
• Powered directly by two-wire SLC loop. No additional power
required.
• High noise (EMF/RFI) immunity.
• SEMS screws with clamping plates for ease of wiring.
• Direct-dial entry of address: 01 – 159 on FlashScan loops;
01 – 99 on CLIP loops. 
• LED flashes green during normal operation (this is a pro-
grammable option) and latches on steady red to indicate
alarm.
The FMM-1(A) Monitor Module is intended for use in intelli-
gent, two-wire systems, where the individual address of each
module is selected using the built-in rotary switches. It pro-
vides either a two-wire or four-wire fault-tolerant Initiating
Device Circuit (IDC) for normally-open-contact fire alarm and
supervisory devices. The module has a panel-controlled LED
indicator.  The FMM-1(A) can be used to replace MMX-1(A)
modules in existing systems. 
FMM-1(A) APPLICATIONS
Use to monitor a zone of four-wire smoke detectors, manual
fire alarm pull stations, waterflow devices, or other normally-
open dry-contact alarm activation devices. May also be used
to monitor normally-open supervisory devices with special
supervisory indication at the control panel. Monitored circuit
may be wired as an NFPA Style B (Class B) or Style D (Class
A) Initiating Device Circuit. A 47K ohm End-of-Line Resistor
(provided) terminates the Style B circuit. No resistor is
required for supervision of the Style D circuit. 
FMM-1(A)  OPERATION
Each FMM-1(A) uses one of the available module addresses
on an SLC loop. It responds to regular polls from the control
panel and reports its type and the status (open/normal/short)
of its Initiating Device Circuit (IDC). A flashing LED indicates
that the module is in communication with the control panel.
The LED latches steady on alarm (subject to current limita-
tions on the loop).
FMM-1(A)  SPECIFICATIONS
Nominal operating voltage: 15 to 32 VDC.
Maximum current draw: 5.0 mA (LED on).
Average operating current: 350 μA (LED flashing), 1 com-
munication every 5 seconds, 47k EOL.
Maximum IDC wiring resistance: 40 ohms.
EOL resistance: 47K ohms.
Temperature range: 32°F to 120°F (0°C to 49°C).
Humidity range: 10% to 93% noncondensing.
Dimensions: 4.5" (11.43 cm) high x 4" (10.16 cm) wide x
1.25" (3.175 cm) deep. Mounts to a 4" (10.16 cm) square x
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FMM-101(A) Mini Monitor Module
• Built-in type identification automatically identifies this device
as a monitor module to the panel.
• Powered directly by two-wire SLC loop. No additional power
required.
• High noise (EMF/RFI) immunity.
• Tinned, stripped leads for ease of wiring.
• Direct-dial entry of address: 01 – 159 on FlashScan loops;
01 – 99 on CLIP loops.     
The FMM-101(A) Mini Monitor Module can be installed in a
single-gang junction directly behind the monitored unit. Its
small size and light weight allow it to be installed without rigid
mounting. The FMM-101(A) is intended for use in intelligent,
two-wire systems where the individual address of each module
is selected using rotary switches. It provides a two-wire initiat-
ing device circuit for normally-open-contact fire alarm and
security devices.  The FMM-101(A) can be used to replace
MMX-101(A) modules in existing systems.
FMM-101(A) APPLICATIONS
Use to monitor a single device or a zone of four-wire smoke
detectors, manual fire alarm pull stations, waterflow devices, or
other normally-open dry-contact devices. May also be used to
monitor normally-open supervisory devices with special super-
visory indication at the control panel. Monitored circuit/device
is wired as an NFPA Style B (Class B) Initiating Device Circuit.
A 47K ohm End-of-Line Resistor (provided) terminates the cir-
cuit.
FMM-101(A) OPERATION
Each FMM-101(A) uses one of the available module
addresses on an SLC loop. It responds to regular polls from
the control panel and reports its type and the status (open/nor-
mal/short) of its Initiating Device Circuit (IDC).
FMM-101(A)  SPECIFICATIONS
Nominal operating voltage: 15 to 32 VDC.
Average operating current: 350 μA, 1 communication every
5 seconds, 47k EOL; 600 μA Max. (Communicating, IDC
Shorted).
Maximum IDC wiring resistance: 40 ohms.
Maximum IDC Voltage: 11 Volts.
Maximum IDC Current: 400 μA.
EOL resistance: 47K ohms.
Temperature range: 32°F to 120°F (0°C to 49°C).
Humidity range: 10% to 93% noncondensing.
Dimensions: 1.3" (3.302 cm) high x 2.75" (6.985 cm) wide x
0.65" (1.651 cm) deep.
Wire length: 6" (15.24 cm) minimum.
FZM-1(A) Interface Module
• Supports compatible two-wire smoke detectors.
• Supervises IDC wiring and connection of external power
source.
• High noise (EMF/RFI) immunity.
• SEMS screws with clamping plates for ease of wiring.
• Direct-dial entry of address: 01 – 159 on FlashScan  loops,
01 – 99 on CLIP loops.
• LED flashes during normal operation; this is a programma-
ble option.
• LED latches steady to indicate alarm on command from
control panel.
The FZM-1(A) Interface Module is intended for use in intelli-
gent, addressable systems, where the individual address of
each module is selected using built-in rotary switches. This
module allows intelligent panels to interface and monitor two-
wire conventional smoke detectors. It transmits the status (nor-
mal, open, or alarm) of one full zone of conventional detectors
back to the control panel. All two-wire detectors being moni-
tored must be UL compatible with the module.  The FZM-1(A)
can be used to replace MMX-2(A) modules in existing sys-
tems. 
FZM-1(A)  APPLICATIONS
Use the FZM-1(A) to monitor a zone of two-wire smoke detec-
tors. The monitored circuit may be wired as an NFPA Style B
(Class B) or Style D (Class A) Initiating Device Circuit. A 3.9 K
ohm End-of-Line Resistor (provided) terminates the end of the
Style B or D (class B or A) circuit (maximum IDC loop resis-
tance is 25 ohms). Install ELR across terminals 8 and 9 for
Style D application.
FZM-1(A) OPERATION
Each FZM-1(A) uses one of the available module addresses
on an SLC loop. It responds to regular polls from the control
panel and reports its type and the status (open/normal/short)
of its Initiating Device Circuit (IDC). A flashing LED indicates
that the module is in communication with the control panel.
The LED latches steady on alarm (subject to current limita-
tions on the loop).
FZM-1(A) SPECIFICATIONS
Nominal operating voltage: 15 to 32 VDC.
Maximum current draw: 5.1 mA (LED on).
Maximum IDC wiring resistance: 25 ohms.
Average operating current: 300 μA, 1 communication and 1
LED flash every 5 seconds, 3.9k eol.
EOL resistance: 3.9K ohms.
External supply voltage (between Terminals T3 and T4):
DC voltage: 24 volts power limited. Ripple voltage: 0.1 Vrms
maximum. Current: 90 mA per module maximum.
Temperature range: 32°F to 120°F (0°C to 49°C).
Humidity range: 10% to 93% noncondensing.
Dimensions: 4.5" (11.43 cm) high x 4" (10.16 cm) wide x
1.25" (3.175 cm) deep. Mounts to a 4" (10.16 cm) square x
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FDM1(A) Dual Monitor Module
The FDM-1(A) Dual Monitor Module is intended for use in intelli-
gent, two-wire systems. It provides two independent two-wire
initiating device circuits (IDCs) at two separate, consecutive
addresses. It is capable of monitoring normally open contact fire
alarm and supervisory devices; or either normally open or nor-
mally closed security devices. The module has a single panel-
controlled LED.
NOTE: The FDM-1(A) provides two Style B (Class B) IDC circuits
ONLY.  Style D (Class A) IDC circuits are NOT supported in any
application.
FDM-1(A) SPECIFICATIONS
Normal operating voltage range: 15 to 32 VDC.
Maximum current draw: 6.4 mA (LED on).
Average operating current: 750 μA (LED flashing).
Maximum IDC wiring resistance: 1,500 ohms.
Maximum IDC Voltage: 11 Volts.
Maximum IDC Current: 240 μA
EOL resistance: 47K ohms.
Maximum SLC Wiring resistance: 40 Ohms.
Temperature range: 32° to 120°F (0° to 49°C).
Humidity range: 10% to 93% (non-condensing).
Dimensions: 4.5" (11.43 cm) high x 4" (10.16 cm) wide x
2.125" (5.398 cm) deep.
FDM-1(A)  AUTOMATIC ADDRESSING
The FDM-1(A) automatically assigns itself to two addressable
points, starting with the original address. For example, if the
FDM-1(A) is set to address “26”, then it will automatically
assign itself to addresses “26” and “27”.
NOTE: “Ones” addresses on the FDM-1(A) are 0, 2, 4, 6, or 8 only.
Terminals 6 and 7 use the first address, and terminals 8 and 9 use
the second address. 
Installation
FMM-1(A), FZM-1(A), and FDM-1(A) modules mount directly
to a standard 4" (10.16 cm) square, 2.125" (5.398 cm) deep,
electrical box. They may also be mounted to the SMB500 sur-
face-mount box. Mounting hardware and installation instruc-
tions are provided with each module. All wiring must conform
to applicable local codes, ordinances, and regulations. These
modules are intended for power-limited wiring only.
The FMM-101(A) module is intended to be wired and mounted
without rigid connections inside a standard electrical box. All
wiring must conform to applicable local codes, ordinances, and
regulations.
Agency Listings and Approvals
In some cases, certain modules may not be listed by certain
approval agencies, or listing may be in process. Consult fac-
tory for latest listing status.
• UL: S635
• ULC: S635 
• FM Approved 
• CSFM: 7300-0028:0219
• MEA: 457-99-E
• U.S. Coast Guard: 
– 161.002/23/3 (AFP-200: FMM-1/-101, FZM-1) 
– 161.002/42/1 (NFS-640: FMM-1/-101)
• Lloyd’s Register: 
– 03/60011/E1 (FMM-1/-101, FZM-1) 
– 94/60004/E2 (AFP-200: except FDM-1) 
– 02/60007 (NFS-640: FDM-1)
• FDNY: COA #6038 (NFS2-640, NFS-320), COA# 6058
(NFS2-3030)
Product Line Information
NOTE: “A” suffix indicates ULC-listed model.
FMM-1(A): Monitor module. 
FMM-101(A): Monitor module, miniature.
FZM-1(A): Monitor module, two-wire detectors.
FDM-1(A): Monitor module, dual, two independent Class B cir-
cuits.
SMB500: Optional surface-mount backbox.
NOTE: See installation instructions and refer to the SLC Wiring
Manual, PN 51253.
! CAUTION:   Avoid duplicating addresses on the system. 
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SpectrAlert® Advance
Outdoor Selectable Output Speaker Strobes and




The SpectrAlert Advance series offers the broadest line of out-
door speakers and speaker strobes in the industry. From metal
and plastic outdoor back boxes, to white and red plastic hous-
ings, to wall and ceiling mounting options, virtually every appli-
cation is covered. SpectrAlert Advance outdoor speakers and
speaker strobes offer reliable operation over the entire tempera-
ture range of -40°F to 151°F. They may be used indoors or out-
doors in wet or dry applications. In addition, these speakers
provide a broad frequency response range and low harmonic
distortion to provide an accurate and intelligible broadcast of
evacuation messages. High sound pressure level at all tap set-
tings ensures that messages are clearly heard.
The plug-in design allows the installer to pre-wire mounting
plates and dress the wires before plugging in the speakers to
help reduce ground faults. This design also allows faster instal-
lations with instant feedback to ensure that wiring is properly
connected, rotary switches to select voltage and power settings,
and field selectable candela settings for wall and ceiling speaker
strobes.
The new weatherproof back boxes have plastic and metal ver-
sions. They are now designed to accommodate in-and-out wir-
ing for daisy chaining outdoor devices. The plastic weatherproof
back boxes shipped with the product feature removable side
flanges and improved resistance to salt water corrosion. The
screw hole knockouts located on the back of the weatherproof
back box eliminate the need to drill holes for screw-in mounting.
Both weatherproof back boxes are available with 3/4 inch top
and bottom conduit entries and 3/4 inch knock-outs at the back.
Included with each back box is a screw-in NPT plug with an O-




• Electrical compatibility with existing SpectrAlert products
• Shorting spring on mounting plate tests continuity before
installation
• Rotary switch simplifies field selection of speaker voltage and
power settings
• Universal mounting plate for wall- and ceiling-mount units
• Weatherproof per NEMA 4x, IP56
• Compatible with System Sensor synchronization protocol
• Automatic selection of 12 or 24-volt operation at 15 and 15/
75 candela
• Field selectable candela settings on wall and ceiling units
• Ceiling and wall mount application
Agency Listings and Approvals
In some cases, certain modules may not be listed by certain
approval agencies, or listing may be in progress. Consult factory
for latest listing status.





Operating Temperature: -40°F to 151°F (-40°C to 66°C)
DIMENSIONS
Dimensions, Wall-Mount:
• SPS Speaker Strobe: 6.0”L x 5.0”W x 4.7”D
(including lens and speaker)
• SP Speaker:  6.0”L x 5.0”W x 2.9”D
Dimensions, Ceiling-Mount:
• SPS Speaker Strobe: 6.8” in Diameter x 4.7”D
(including lens and speaker)
• SP Speaker: 6.8” in Diameter x 2.9”D
Dimensions, Wall-Mount Weatherproof Backbox
• 6.5”L x 5.5”H x 2.9”D
Dimensions, Ceiling-Mount Weatherproof Backbox
• 7.2”Dia x 29”H
ELECTRICAL/OPERATING SPECIFICATIONS
Nominal Voltage (speakers): 25 Volts or 70.7 Volts (nominal)
Maximum Supervisory Voltage (speakers): 50VDC
Strobe Flash Rate: 1 flash per second
Nominal Voltage (Strobes): Regulated 12VDC/FWR or
24VDC/FWR
Operating Voltage Range (includes fire panels with built-in
sync): 8 to 17.5V (12V nominal) or 16 to 33V (24 nominal)
Operating Voltage with MDL Sync Module:
9 to 17.5V (12V nominal) or 17 to 33V (24V nominal)
Frequency Range: 400 to 4000Hz
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Candela Derating
NOTE: For K series products used at low temperatures, listed can-
dela ratings must be reduced in accordance with this table.
Architectural/Engineering Specifications
GENERAL
SpectrAlert Advance outdoor speaker and speaker strobes shall
mount to a weatherproof back box. A universal mounting plate
shall be used for mounting ceiling and wall products. The notifi-
cation appliance circuit and amplifier wiring shall terminate at
the universal mounting plate. Also, SpectrAlert Advance speaker
strobes, when used with the Sync•Circuit™ Module accessory,
shall be powered from a non-coded notification appliance circuit
output and shall operate on a nominal 12 or 24 volts. When
used with the Sync•Circuit Module, 12-volt rated notification
appliance circuit outputs shall operate between 9 and 17.5 volts;
24-volt rated notification appliance circuit outputs shall operate
between 17 and 33 volts. Outdoor SpectrAlert Advance prod-
ucts shall operate between –40°F and 151°F from a regulated
DC, or full-wave rectified, unfiltered power supply.
SPEAKER
The Speaker shall be a System Sensor SpectrAlert Advance
Model ______ dual voltage transformer speaker capable of
operating at 25.0 or 70.7 nominal Vrms. It shall be listed to UL/
ULC Standard S4048 for outdoor fire protective signaling sys-
tems. It shall have a frequency range of 400 to 4000 Hz and
shall have an operating temperature from –40°F to 150.8°F. It
shall have power taps and wattage settings which are selected
by rotary switches. The speaker must be installed with its weath-
erproof backbox in order to remain outdoor approved per UL/
ULC listing S4048. The speaker shall be suitable for use in air
handling spaces, as well as wet environments.
SPEAKER STROBE COMBINATION
The Speaker Strobe shall be a System Sensor Model _____
listed to UL/ULC 1638 and UL/ULC 1480 and be approved for
fire protective signaling systems. It shall be capable of operating
at 25.0 or 70.7 nominal Vrms, and shall have a frequency range
of 400 to 4000 Hz. It shall have power taps that are selected by
rotary switch. The strobe shall consist of a xenon flash tube with
associated lens/reflector system and operate on either 12V or
24V. The strobe shall also feature selectable candela output,
providing options for 15 or 15/75 candela when operating on
12V and 15, 15/75, 30, 75, 110, 115, 135, 150, 177 or 185 when
operating on 24V. The strobe shall comply with the Americans
with Disabilities Act requirement for visible signaling appliances,
flashing at 1 Hz over the strobe’s entire operating voltage range.
The speaker strobe must be installed with its weatherproof back
box in order to remain outdoor approved per UL/ULC. The
speaker strobe shall be suitable for use in wet environments.
Product Line Information
NOTE: “A” suffix indicates ULC-Listed model.
NOTE:  All outdoor models (“K(A)” suffix), include weatherproof
backbox.
NOTE: Add “R” to outdoor models for weatherproof replacement
device (no backbox included).
SPWK(A): Wall mount outdoor speaker; white.
SPRK(A):  Wall mount outdoor speaker; red.
SPSWK:  Wall mount outdoor speaker strobe, selectable can-
dela (15, 15/75, 30, 75, 95, 110, 115); white.
SPSRK:  Wall mount outdoor speaker strobe, selectable can-
dela (15, 15/75, 30, 75, 95, 110, 115); red.
SPCWK:  Ceiling mount outdoor speaker; white.
SPSCWK:  Ceiling mount outdoor speaker strobe, selectable
candela (15, 15/75, 30, 50, 75, 95, 110, 115); white.
SPSCWHK:  Ceiling mount outdoor speaker strobe, selectable
candela, high cd (135, 150, 177, 185); white.
ACCESSORIES
MWBB(A): Wall, metal weatherproof backbox; red.
MWBBW(A): Wall, metal weatherproof backbox; white.
MWBBCW(A): Ceiling, metal weatherproof backbox; white.
WTP-SP: Flush mount weatherproof plate for use with speak-
ers/speaker strobes, red.
WTP-SPW: Flush mount weatherproof plate for use with speak-
ers/speaker strobes, white.
Sound Output
UL Reverberant (dBA @ 10ft) 2W 1W ½W ¼W
Outdoor Speaker 90 87 84 81
Outdoor Speaker/Speaker Strobe 89 86 83 80
UL Maximum Strobe Current Draw (mA RMS)
Candela
8 to 17.5 Volts 16 to 33 Volts




15 123 128 66 71
15/75 142 148 77 81
30 NA NA 94 96
75 NA NA 158 153
95 NA NA 181 176
110 NA NA 202 195




135 NA NA 228 207
150 NA NA 246 220
177 NA NA 281 251
185 NA NA 286 258
Strobe Output (cd)
Listed Candela Candela Rating at -40°F
15
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System Sensor L-Series audible visible notification products
are rich with features guaranteed to cut installation times and
maximize profits with lower current draw and modern aesthet-
ics.
The System Sensor L-Series offers the most versatile
and easy-to-use line of horns, strobes, and horn strobes in the
industry with lower current draws and modern aesthetics. With
white and red plastic housings, wall and ceiling mounting
options, System Sensor L-Series can meet virtually any appli-
cation requirement.
The entire L-Series product line of ceiling-mount strobes and
horn strobes include a variety of features that increase their
application versatility while simplifying installation. All devices
feature a plug-in design with minimal intrusion into the back
box, making installations fast and foolproof while virtually elim-
inating costly and time-consuming ground faults. 
To further simplify installation, the L-Series utilizes a universal
mounting plate so installers can mount them to a wide array of
back boxes. With an onboard shorting spring, installers can
test wiring continuity before the device is installed.
Installers can also easily adapt devices to a suit a wide range
of application requirements using field-selectable candela set-
tings, automatic selection of 12- or 24-volt operation, and a
rotary switch for horn tones with two volume selections.
Features
• Plug-in design with minimal intrusion into the back box
• Tamper-resistant construction
• Automatic selection of 12- or 24-volt operation
at 15 and 30 candela
• Field-selectable candela settings on ceiling units:
15, 30, 75, 95, 115, 150, and 177
• Horn rated at 88+ dBA at 16 volts
• Rotary switch for horn tone and two volume selections
• Universal mounting plate for ceiling units
• Mounting plate shorting spring feature checks wiring conti-
nuity before device installation
• Electrically compatible with legacy SpectrAlert and
SpectrAlert Advance devices
• Compatible with MDL3 sync module
• Listed for ceiling mounting only 
Architect/Engineer Specifications
GENERAL
L-Series ceiling-mount strobes and horn strobes shall mount
to a standard 4 × 4 × 1½-inch back box, 4-inch octagon back
box, or double-gang back box. Two-wire products shall also
mount to a single-gang 2 × 4 × 17/8 inch back box. A universal
mounting plate shall be used for mounting ceiling and wall
products. The notification appliance circuit wiring shall termi-
nate at the universal mounting plate. Also, L-Series products,
when used with the Sync•Circuit™ Module accessory, shall be
powered from a non-coded notification appliance circuit output
and shall operate on a nominal 12 or 24 volts. When used with
the Sync•Circuit Module, 12-volt-rated notification appliance
circuit outputs shall operate between 8.5 and 17.5 volts; 24-
volt-rated notification appliance circuit outputs shall operate
between 16.5 and 33 volts. Indoor L-Series products shall
operate between 32 and 120 degrees Fahrenheit from a regu-
lated DC or full-wave rectified unfiltered power supply. Ceiling
strobes and horn strobes shall have field-selectable candela
settings including 15, 30, 75, 95, 115, 150, and 177.
STROBE
The strobe shall be a System Sensor L-Series Model _______
listed to UL 1971 and shall be approved for fire protective ser-
vice. The strobe shall be wired as a primary-signaling notifica-
tion appliance and comply with the Americans with Disabilities
Act requirements for visible signaling appliances, flashing at 1
Hz over the strobe’s entire operating voltage range. The strobe
light shall consist of a xenon flash tube and associated lens/
reflector system.
HORN STROBE COMBINATION
The horn strobe shall be a System Sensor L-Series Model
_______ listed to UL 1971 and UL 464 and shall be approved
for fire protective service. The horn strobe shall be wired as a
primary-signaling notification appliance and comply with the
Americans with Disabilities Act requirements for visible signal-
ing appliances, flashing at 1 Hz over the strobe’s entire operat-
ing voltage range. The strobe light shall consist of a xenon
flash tube and associated lens/reflector system. The horn shall
have two audibility options and an option to switch between a
temporal three pattern and a non-temporal (continuous) pat-
tern. These options are set by a multiple position switch. The
horn on horn strobe models shall operate on a coded or non-
coded power supply.
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SYNCHRONIZATION MODULE
The module shall be a System Sensor Sync•Circuit model
MDL3 listed to UL 464 and shall be approved for fire protective
service. The module shall synchronize L-Series strobes at 1
Hz and horns at temporal three. Also, while operating the
strobes, the module shall silence the horns on horn strobe
models over a single pair of wires. The module shall mount to
a 411/16 × 411/16 × 21/8 inch back box. The module shall also con-
trol two Style Y (class B) circuits or one Style Z (class A) cir-
cuit. The module shall synchronize multiple zones. Daisy
chaining two or more synchronization modules together will
synchronize all the zones they control. The module shall not
operate on a coded power supply.
PHYSICAL/ELECTRICAL SPECIFICATIONS 
• Standard Operating Temperature: 32°F to 120°F (0°C to
49°C)
• Humidity Range: 10 to 93% non-condensing
• Strobe Flash Rate: 1 flash per second
• Nominal Voltage: Regulated 12VDC or regulated 24DC/
FWR1
• Operating Voltage Range2: 8 to 17.5V (12V nominal) or
16 to 33V (24V nominal)
• Operating Voltage Range with MLD3: 8.5 to 17.5V (12V
nominal) or 16.5 to 33V (24V nominal)
• Input terminal wire gauge: 12 to 18 AWG
• Ceiling-Mount Dimensions (including lens): 6.8" diame-
ter 2.5" high (173 mm diameter 64 mm high)
• Ceiling-Mount Surface Mount Back Box Skirt Dimen-
sions (SBBCR, SBBCW): 6.9" diameter x 3.4" high (175
mm diameter x 86 mm high)
Notes:
1. Full Wave Rectified (FWR) voltage is a non-filtered, time
varying power source that is used on some power supply
and panel outputs.
2. P, S, PC, and SC products will operate at 12 V nominal
only for 15 and 30 cd.
UL Current Draw Data
UL MAX. STROBE CURRENT DRAW (MA RMS) 
*This data represents coding at 3 chimes per second. Actual
current draw will vary depending upon coding selected.
Candela
8–17.5 Volts 16–33 Volts
DC DC FWR
15 87 41 60
30 153 63 86
75 N/A 111 142
95 N/A 134 164
115 N/A 158 191
150 N/A 189 228
177 N/A 226 264
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UL MAX. CHIME/STROBE CURRENT DRAW (MA RMS), 2-WIRE HORN STROBE  
 
Horn Strobe Tones and Sound Output Data 
HORN AND HORN STROBE OUTPUT (DBA) 
Candela
8 VDC 16 VDC
15 30 15 30 75 95 115 150 177
EM Temp Hi 103 167 71 90 143 165 187 217 254
EM Temp Low 96 165 54 71 137 161 185 211 249
EM Cont Hi 106 173 71 90 141 165 187 230 273
EM Cont Low 95 166 54 71 124 161 170 216 258
3.1K Temp Hi 111 164 69 94 147 163 184 229 257
3.1K Temp Low 103 163 54 88 143 155 185 212 252
3.1K Cont Hi 111 172 69 94 144 164 202 229 271
3.1K Cont Low 103 169 54 88 131 155 187 217 259
Candela
16VFWR
15 30 75 95 115 150 177
EM Temp Hi 107 135 179 198 223 254 286
EM Temp Low 78 101 151 172 199 229 262
EM Cont Hi 107 135 179 198 223 254 286
EM Cont Low 78 101 151 172 199 229 262
3.1K Temp Hi 108 135 179 200 225 255 289
3.1K Temp Low 79 101 150 171 196 229 260
3.1K Cont Hi 108 135 179 200 225 255 289
3.1K Cont Low 79 101 150 171 196 229 260






1 Temporal High 84 89 89
2 Temporal Low 75 83 83
3 Non-Temporal High 85 90 90
4 Non-Temporal Low 76 84 84
5 3.1 KHz Temporal High 83 88 88
6 3.1 KHz Temporal Low 76 82 82
7 3.1 KHz Non-Temporal High 84 89 89
8 3.1 KHz Non-Temporal Low 77 83 83
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Product Drawings: L-Series Dimensions
Agency Listings and Approvals
The listings and approvals below apply to L-series devices. In
some cases, certain modules or applications may not be listed
by certain approval agencies, or listing may be in process.
Consult factory for latest listing status.
• UL/ULC-Listed
– S4011 Ceiling horn strobes 
– S5512 Ceiling strobes 
– S5512 ALERT strobes with clear lenses
• FM Approved
Product Line Information
Note: ULC-listed devices include required French labeling.
See Agency Listings for listing details. 
CEILING HORN STROBES
PC2WL, PC2RL. 2-Wire, Horn Strobe (White, Red).
CEILING STROBES
SCWL, SCRL. Strobe (White, Red).
SCWL-CLR-ALERT. Strobe, ALERT (White).
ACCESSORIES
TR-2W, TR-2. Universal Wall Trim Ring (White, Red).




























Horn Strobes (Ceiling) Surface Mount Back Box (Ceiling)
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Indoor Selectable-Output 
Speaker Strobes and Dual 






The L-Series of speakers and speaker strobes reduce costly
ground faults using a plug-in design and universal mounting
plate. The installer can pre-wire mounting plates, dress the
wires, and confirm wiring continuity before plugging in the
speakers. In addition, a protective plastic cover prevents
nicked wires by covering exposed speaker components.
These devices also enable faster installations by providing
instant feedback to ensure that wiring is properly connected,
rotary switches to select voltage and power settings, and 7
field-selectable candela settings for both wall and ceiling
speaker strobes.
The low total harmonic distortion of the SP speaker offers high
fidelity sound output while still offering high volume sound out-
put for use in high ambient noise applications.
L-SERIES MAKES INSTALLATION EASY
• Attach a universal mounting plate to a 4" × 4" × 21/8" back
box. Flush-mount applications do not require an extension
ring.
• Connect the notification appliance circuit or speaker wiring
to the terminals on the mounting plate.
• Attach the speaker or speaker strobe to the mounting plate
by inserting the product tabs into the mounting plate
grooves. Hinge the device into position to lock the product
pins into the mounting plate terminals. The device will tem-
porarily hold in place with a catch until it is secured with a
captured mounting screw.
Features
• Plug-in design and protective cover reduce ground faults.
• Universal mounting plate with an onboard shorting spring
tests wiring continuity before installation.
• No extension ring required.
• Field selectable candela settings on ceiling units: 15, 30,
75, 95, 115, 150, and 177.
• Automatic selection of 12- or 24-volt operation at 15 and 30
candela.
• Rotary switch simplifies field selection of speaker voltage
(25 and 70.7 Vrms) and power settings (¼, ½, 1 and 2
watts).
• Speakers offer high fidelity and high volume sound output.
• Compatible with System Sensor synchronization protocol.
• Electrical compatibility with existing SpectrAlert and
SpectrAlert Advance products.
• Tamper-resistant construction.
• Updated modern aesthetics.
Architectural/Engineering Specifications
General. L-Series speaker and speaker strobes shall mount to
a 4" × 4" × 21/8" back box. A universal mounting plate shall be
used for mounting ceiling and wall products. The notification
appliance circuit and amplifier wiring shall terminate at the uni-
versal mounting plate. Also, L-Series speaker strobes, when
used with the Sync•Circuit™ Module accessory, shall be pow-
ered from a non-coded notification appliance circuit output and
shall operate on a nominal 12 or 24 volts. When used with the
Sync•Circuit Module, 12-volt rated notification appliance circuit
outputs shall operate between 8.5 and 17.5 volts; 24-volt rated
notification appliance circuit outputs shall operate between
16.5 and 33 volts. Indoor L-Series products shall operate
between 32°F and 120°F from a regulated DC, or full-wave
rectified, unfiltered power supply. Speaker strobes shall have
field-selectable candela settings including 15, 30, 75, 95, 115,
150, 177.
Speaker. The speaker shall be a System Sensor L-Series
model dual-voltage transformer speaker capable of operating
at 25.0 or 70.7 nominal Vrms. It should be listed to UL 1480
and shall be approved for fire protective service. The speaker
shall have a frequency range of 400 to 4,000 Hz and shall
have an operating temperature between 32°F and 120°F. The
speaker shall have power taps and voltage that are selected
by rotary switches.
Speaker Strobe Combination. The speaker strobe shall be a
System Sensor L-Series modellisted to UL1480 and UL 1971
and be approved for fire protective signaling systems. The
speaker shall be capable of operating at 25.0 or 70.7 nominal
Vrms selected via rotary switch, and shall have a frequency
range of 400 to 4,000 Hz. The speaker shall have power taps
that are selected by rotary switch. The strobe shall comply with
the NFPA 72 requirements for visible signaling appliances,
flashing at 1 Hz over the strobe's entire operating voltage
range. The strobe light shall consist of a xenon flash tube and
associated lens/reflector system.
Synchronization Module. The module shall be a System
Sensor Sync•Circuit model MDL3 listed to UL 464 and shall be
approved for fire protective service. The module shall synchro-
nize SpectrAlert strobes at 1 Hz. The module shall mount to a
411/16" × 411/16" × 21/8" back box. The module shall also control
two Style Y (class B) circuits or one Style Z (class A) circuit.
The module shall synchronize multiple zones. Daisy chaining
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two or more synchronization modules together will synchro-
nize all the zones they control. The module shall not operate
on a coded power supply.
Physical Specifications
• Standard Operating Temperature: 32°F to 120°F (0°C to
49°C).
• Humidity Range: 10 to 93% non-condensing.
• Dimensions, Ceiling-Mount:
– SPC Speaker: Diameter 6.8 in, 173 mm. Depth: 1.0 in, 25
mm. 
– SPC Speaker with Surface Mount Back Box: Diameter:
6.9 in, 176 mm. Depth: 3.5 in, 89 mm.
– SPSC Speaker Strobe: Diameter: 6.8 in, 173 mm.
Depth: 2.8 in, 73 mm.
– SPSC Speaker Strobe with Surface Mount Back Box:
Diameter 6.9 in, 176 mm. Depth: 5.37 in, 136 mm.
Electrical/Operating Specifications
• Nominal Voltage (speakers): 25 Volts or 70.7 Volts (nomi-
nal).
• Maximum Supervisory Voltage (speakers): 50 VDC.
• Strobe Flash Rate: 1 flash per second.
• Nominal Voltage (strobes): Regulated 12 DC or regulated
24 DC/FWR (full wave rectified). 
• Operating Voltage Range (includes fire alarm panels
with built in sync): 8 to 17.5 V (12 V nominal) or 16 to 33 V
(24 V nominal).
• Operating Voltage with MDL3 Sync Module: 8.5 V to
17.5 V (12 V nominal) or 16.5 V to 33 V (24 V nominal).
• Frequency Range: 400 to 4,000 Hz.
• Power: ¼, ½, 1, 2 watts.
UL Current Draw Data
UL MAX. STROBE CURRENT DRAW (MA RMS) 
CEILING-MOUNT SPEAKER SOUND OUTPUT
CEILING-MOUNT SPEAKER STROBE SOUND OUTPUT
Agency Listings and Approvals
The listings and approvals below apply to L-series devices. In
some cases, certain modules or applications may not be listed
by certain approval agencies, or listing may be in process.
Consult factory for latest listing status.
• UL-Listed: 
– S4048 Plain Speaker Strobes (Ceiling)
– S4048 Spanish-labeled Speaker Strobes (Ceiling)
– S4048 ALERT speaker strobes
• UL/ULC-Listed: 
– S4048 Speakers (Ceiling)
– S4048 Speaker Strobes (Ceiling)
• FM Approved
Product Line Information
Note: ULC-listed devices include required French labeling.
See Agency Listings for listing details. 
CEILING MOUNT SPEAKER STROBES
SPCWL(A), SPCRL(A). Speaker only (White, Red). 
SPSCWL(A), SPSCRL(A). Speaker strobe (White, Red).
SPSCWL(A)-P. Plain speaker strobe (White). 
SPSCWL-SP. Spanish-labeled “Fuego” speaker strobe
(White). 
SPSCWL-CLR-ALERT. “Alert” model speaker strobe with
clear lens (White).
ACCESSORIES
SBBCWL, SBBCRL. Universal Ceiling Surface Mount Back
Box (White, Red).





15 87 41 60
30 153 63 86
75 NA 111 142
95 NA 134 164
115 NA 158 191
150 NA 189 228






¼ W 79 79
½ W 82 82
1 W 85 85






¼ W 77 77
½ W 80 80
1 W 83 83
2 W 86 86
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Product Drawings
6.80'' diameter 
























Speaker Strobe with SBBCRL/
SBBCWL Surface Mount Back Box 
Speaker with SBBCRL/SBBCWL 
Surface Mount Back Box
Speaker Strobe Dimensions
Speaker Dimensions
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Indoor Selectable-Output 
Speaker Strobes and Dual 
Voltage Evacuation Speakers 





System Sensor L-Series selectable output speaker strobes
and dual-voltage evacuation speakers can reduce ground
faults and enable faster installation with lower current draw and
modern aesthetics.
The System Sensor L-Series of speakers and speaker strobes
reduce costly ground faults using a plug-in design and univer-
sal mounting plate that allow the installer to pre-wire mounting
plates, dress the wires, and confirm wiring continuity before
plugging in the speakers. In addition, a protective plastic cover
prevents nicked wires by covering exposed speaker compo-
nents. 
These devices also enable faster installations by providing
instant feedback to ensure that wiring is properly connected,
rotary switches to select voltage and power settings, and
7 field-selectable candela settings for wall speaker strobes.
The low total harmonic distortion of the speaker offers high
fidelity sound output while still offering high volume sound out-
put for use in high ambient noise applications.
System Sensor L-Series makes installation easy.
• Attach a universal mounting plate to a 4 × 4 × 21/8 inch back
box. Flush-mount applications do not require an extension
ring.
• Connect the notification appliance circuit or speaker wiring
to the terminals on the mounting plate.
• Attach the speaker or speaker strobe to the mounting plate
by inserting the product tabs into the mounting plate
grooves. Hinge the device into position to lock the product
pins into the mounting plate terminals. The device will tem-
porarily hold in place with a catch until it is secured with a
captured mounting screw.
Features
• Plug-in design and protective cover reduce ground faults
• Universal mounting plate with an onboard shorting spring
tests wiring continuity before installation
• No extension ring required
• Field selectable candela settings on wall units:
15, 30, 75, 95, 110, 135, 185
• Automatic selection of 12- or 24-volt operation at 15 and 30
candela
• Rotary switch simplifies field selection of speaker voltage 
(25 and 70.7 Vrms) and power settings (¼, ½, 1 and 2
watts)
• Speakers offer high fidelity and high volume sound output
• Compatible with System Sensor synchronization protocol
• Electrical compatibility with existing SpectrAlert and
SpectrAlert Advance products
• Tamper-resistant construction
• Updated modern aesthetics
Architectural/Engineering Specifications
GENERAL
L-Series speaker and speaker strobes shall mount to a 4 × 4 ×
21/8 inch back box. A universal mounting plate shall be used for
mounting ceiling and wall products. The notification appliance
circuit and amplifier wiring shall terminate at the universal
mounting plate. Also, L-Series speaker strobes, when used
with the Sync•Circuit™ Module accessory, shall be powered
from a non-coded notification appliance circuit output and shall
operate on a nominal 12 or 24 volts. When used with the
Sync•Circuit Module, 12-volt rated notification appliance circuit
outputs shall operate between 8.5 and 17.5 volts; 24-volt rated
notification appliance circuit outputs shall operate between
16.5 and 33 volts. Indoor L-Series products shall operate
between 32°F and 120°F from a regulated DC, or full-wave
rectified, unfiltered power supply. Wall-mount speaker strobes
shall have field-selectable candela settings including 15, 30,
75, 95, 110, 135, 185.
SPEAKER
The speaker shall be a System Sensor L-Series model
_______ dual-voltage transformer speaker capable of operat-
ing at 25.0 or 70.7 nominal Vrms. It should be listed to UL
1480 and shall be approved for fire protective service. The
speaker shall have a frequency range of 400 to 4,000 Hz and
shall have an operating temperature between 32°F and 120°F.
The speaker shall have power taps and voltage that are
selected by rotary switches.
SPEAKER STROBE COMBINATION
The speaker strobe shall be a System Sensor L-Series model
__________ listed to UL1480 and UL 1971 and be approved
for fire protective signaling systems. The speaker shall be
capable of operating at 25.0 or 70.7 nominal Vrms selected via
rotary switch, and shall have a frequency range of 400 to
4,000 Hz. The speaker shall have power taps that are selected
by rotary switch. The strobe shall comply with the NFPA 72
requirements for visible signaling appliances, flashing at 1 Hz
over the strobe’s entire operating voltage range. The strobe
light shall consist of a xenon flash tube and associated lens/
reflector system.
SYNCHRONIZATION MODULE
The module shall be a System Sensor Sync•Circuit model
MDL3 listed to UL 464 and shall be approved for fire protective
service. The module shall synchronize SpectrAlert strobes at 1
Page 2 of 4 — DN-60942:A • 2/3/2017
Hz. The module shall mount to a 411/16 × 411/16 × 21/8 inch back
box. The module shall also control two Style Y (class B) cir-
cuits or one Style Z (class A) circuit. The module shall syn-
chronize multiple zones. Daisy chaining two or more
synchronization modules together will synchronize all the
zones they control. The module shall not operate on a coded
power supply.
PHYSICAL/ELECTRICAL SPECIFICATIONS 
• Standard Operating Temperature: 32°F to 120°F (0°C to
49°C)
• Humidity Range: 10 to 93% non-condensing
DIMENSIONS, WALL-MOUNT
• SP Speaker: 6.5 in x 5 in x 2.3 in. (165 mm x 127 mm x 58
mm) 
• SP Speaker with Surface Mount Back Box: 6.6 in x 5.1 in x
3.2 in (168 mm x 130 mm x 82 mm)
• SPS Speaker/Strobe (including lens and speaker): 6.5 in x
5.0 in x 2.3 in (165 mm x 127 mm x 58 mm)
• SPS Speaker/Strobe (including lens and speaker) with Sur-
face Mount Back Box: 6.6 in x 5.1 in x 4.55 in. (168 mm x
130 mm x 116 mm)
ELECTRICAL/OPERATING SPECIFICATIONS:
• Nominal Voltage (speakers): 25 or 70.7 (nominal)
• Maximum Supervisory Voltage (speakers): 50 VDC
• Strobe Flash Rate: 1 flash per second
• Nominal Voltage (strobes): Regulated 12 VDC or regu-
lated 24 DC/FWR
• Operating Voltage Range (includes fire alarm panels
with built in sync): 8 to 17.5 V (12 V nominal) or 16 to 33V
(24 V nominal)
• Operating Voltage with MDL3 Sync Module: 8.5 to 17.5
V (12 V nominal) or 16.5 to 33V (24 V nominal)
• Frequency Range: 400 to 4000 Hz 
• Power: ¼, ½, 1, 2 watts
UL Current Draw Data
UL MAX. STROBE CURRENT DRAW (MA RMS)  
SOUND OUTPUT SPEAKER STROBE 
SOUND OUTPUT SPEAKER 
Agency Listings and Approvals
The listings and approvals below apply to L-series devices. In
some cases, certain modules or applications may not be listed
by certain approval agencies, or listing may be in process.
Consult factory for latest listing status.
• UL-Listed: 
– S4048 Plain Speaker Strobes (Wall)
– S4048 Spanish-labeled Speaker Strobes (Wall)
– S4048 ALERT speaker strobes
• UL/ULC-Listed: 
– S4048 Speakers (Wall)
– S4048 Speaker Strobes (Wall)
• FM Approved
Product Line Information
Note: ULC-listed devices include required French labeling.
See Agency Listings for listing details. 
WALL MOUNT
SPWL(A), SPRL(A). Speaker only (White, Red).
SPSWL(A), SPSRL(A). Speaker Strobe (White, Red).
SPSWL-P(A), SPSRL-P(A). Plain Speaker Strobe (White,
Red).
SPSWL-ALERT. Speaker Strobe, Amber Lens (White).
SPSWL-CLR-ALERT. Speaker Strobe Clear Lens (White).
SPSRL-SP. Speaker Strobe, Fuego (White). 
ACCESSORIES
RFPW, RFP. 7 in × 9.5 in Retrofit Plate (White, Red).
Candela
8–17.5 Volts 16–33 Volts
DC DC FWR
15 88 43 60
30 143 63 83
75 N/A 107 136
95 N/A 121 155
110 N/A 148 179
135 N/A 172 209
185 N/A 222 257
¼ W ½ W 1 W 2 W
UL Reverberant 
(dBA @10 ft) 77 80 83 86
UL Anechoic 
(dBA @10 ft) 77 80 83 86
¼ W ½ W 1 W 2 W
UL Reverberant 
(dBA @10 ft) 79 82 85 88
UL Anechoic 
(dBA @10 ft) 79 82 85 88
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SBBSPW, SBBSPR. Surface Mount Back Box for Speakers
and Speaker Strobes (White, Red).
TRW, TR. Wall Mount Trim Ring (White, Red).



















Wall-Mount Speaker Strobe with 
SBBSPRL Surface Mount Back
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Indoor Selectable-Output 
Horns, Strobes, and Horn 







The L-Series offers the most versatile and easy-to-use line of
horns, strobes, and horn strobes in the industry with lower cur-
rent draws and modern aesthetics. With white and red plastic
housings, standard and small footprint devices, and plain,
FIRE-printed devices, L-Series can meet virtually any applica-
tion requirement.
The L-Series product line of wall-mount horns, strobes, and
horn strobes include a variety of features that increase their
application versatility while simplifying installation. All devices
feature plug-in designs with minimal intrusion into the back
box, making installations fast and foolproof while virtually elim-
inating costly and time-consuming ground faults.
To further simplify installation and protect devices from con-
struction damage, L-Series utilizes a universal mounting plate
for all standard and compact models with an onboard shorting
spring, so installers can test wiring continuity before the device
is installed.
Installers can also easily adapt devices to a suit a wide range
of application requirements using field-selectable candela set-
tings, automatic selection of 12- or 24-volt operation, and a
rotary switch for horn tones with two volume selections.
Features
• Updated modern aesthetics.
• Small profile devices for Horns and Horn Strobes.
• Plug-in design with minimal intrusion into the back box.
• Tamper-resistant construction.
• Automatic selection of 12- or 24-volt operation at 15 and 30
candela.
• Field-selectable candela settings on wall units: 15, 30, 75,
95, 110, 135, and 185.
• Horn rated at 88+ dBA at 16 volts.
• Rotary switch for horn tone and two volume selections.
• Universal mounting plate for all standard and all compact
wall units.
• Mounting plate shorting spring checks wiring continuity.
before device installation.
• Electrically Compatible with legacy SpectrAlert® and
SpectrAlert Advance devices.
• Compatible with MDL3 sync module.
• Listed for wall mounting only.
Architectural/Engineering Specifications
General: L-Series standard horns, strobes, and horn strobes
shall mount to a standard 2" x 4" x 17/8" back box, 4" × 4" ×
1½" back box, 4" octagon back box, or double-gang back box.
L-Series compact products shall mount to a single-gang 2" ×
4" × 17/8" back box. A universal mounting plate shall be used
for mounting ceiling and wall products for all standard-size
models and a separate universal mounting plate shall be used
for mounting compact wall models. The notification appliance
circuit wiring shall terminate at the universal mounting plate.
Also, L-Series products, when used with the Sync•Circuit™
Module accessory, shall be powered from a non-coded notifi-
cation appliance circuit output and shall operate on a nominal
12 or 24 volts. When used with the Sync•Circuit Module, 12-
volt-rated notification appliance circuit outputs shall operate
between 8.5 and 17.5 volts; 24-volt-rated c appliance circuit
outputs shall operate between 16.5 and 33 volts. Indoor
L-Series products shall operate between 32 and 120 degrees
Fahrenheit from a regulated DC or full-wave rectified unaltered
power supply. Strobes and horn strobes shall have field-select-
able candela settings including 15, 30, 75, 95, 110, 135, and
185.
Strobe. The strobe shall be a L-Series Model listed to UL
1971 and shall be approved for fire protective service. The
strobe shall be wired as a primary-signaling notification appli-
ance and comply with the Americans with Disabilities Act
requirements for visible signaling appliances, flashing at 1 Hz
over the strobe’s entire operating voltage range. The strobe
light shall consist of a xenon flash tube and associated lens/
reflector system.
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Horn Strobe Combination. The horn strobe shall be a
L-Series Model listed to UL 1971 and UL 464 and shall be
approved for fire protective service. The horn strobe shall be
wired as a primary-signaling notification appliance and comply
with the Americans with Disabilities Act requirements for visi-
ble signaling appliances, flashing at 1 Hz over the strobe’s
entire operating voltage range. The strobe light shall consist of
a xenon flash tube and associated lens/reflector system. The
horn shall have two audibility options and an option to switch
between a temporal three pattern and a non-temporal (contin-
uous) pattern. These options are set by a multiple position
switch. The horn on horn strobe models shall operate on a
coded or non-coded power supply.
Synchronization Module. The module shall be a Sync•Circuit
model MDL3 listed to UL 464 and shall be approved for fire
protective service. The module shall synchronize SpectrAlert
strobes at 1 Hz and horns at temporal three. Also, while oper-
ating the strobes, the module shall silence the horns on horn
strobe models over a single pair of wires. The module shall
mount to a 411/6" × 411/16" × 21/8" back box. The module shall
also control two Style Y (class B) circuits or one Style Z (class
A) circuit. The module shall synchronize multiple zones. Daisy
chaining two or more synchronization modules together will
synchronize all the zones they control. The module shall not
operate on a coded power supply.
PHYSICAL/ELECTRICAL SPECIFICATIONS
• Standard Operating Temperature: 32°F to 120°F (0°C to
49°C).
• Humidity Range: 10 to 93% non-condensing.
• Strobe Flash Rate: 1 flash per second.
• Nominal Voltage: Regulated 12 DC or regulated 24 DC/
FWR1 (full wave rectified). 
• Operating Voltage Range2: 8 to 17.5 V (12 V nominal) or
16 to 33 V (24 V nominal). 
• Operating Voltage Range: MDL3 Sync Module 8.5 to 17.5
V (12 V nominal) or 16.5 to 33 V (24 V nominal). 
• Input Terminal Wire Gauge: 12 to 18 AWG. 
• Wall-Mount Dimensions (including lens): 5.6" L × 4.7" W
× 1.25" D (143 mm L × 119 mm W × 32 mm D). 
• Compact Wall-Mount Dimensions (including lens): 5.26”
L x 3.46” W x 1.93” D (133 mm L x 88 mm W x 49 mm D). 
• Horn Dimensions: 5.6" L × 4.7" W × 1.25" D (143 mm L ×
119 mm W × 32 mm D). 
• Compact Horn Dimensions: 5.25” L x 3.45” W x 1.25” D
(133mm L x 88mm W x 32mm D).
Notes:
1. Full Wave Rectified (FWR) voltage is a non-regulated, time-
varying power source that is used on some power supply and
panel outputs.
2. P, S, PC, and SC products will operate at 12 V nominal only
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UL Current Draw Data
UL MAX. STROBE CURRENT DRAW (MA RMS) 
UL MAX. HORN CURRENT DRAW (MA RMS) 
UL MAX. CURRENT DRAW (MA RMS), 2-WIRE HORN STROBE, CANDELA RANGE (15-115 CD)   






15 88 43 60
30 143 63 83
75 N/A 107 136
95 N/A 121 155
110 N/A 148 179
135 N/A 172 209





Temporal High 39 44 54
Temporal Low 28 32 54
Non-Temporal High 43 47 54
Non-Temporal Low 29 32 54
3.1 KHz Temporal High 39 41 54
3.1 KHz Temporal Low 29 32 54
3.1 KHz Non-Temporal High 42 43 54
3.1 KHz Non-Temporal Low 28 29 54
Coded High 43 47 54







































EM Temp Hi 98 158 54 74 121 142 162 196 245 83 107 156 177 198 234 287
EM Temp Low 93 154 44 65 111 133 157 184 235 68 91 145 165 185 223 271
EM Cont Hi 106 166 73 94 139 160 182 211 262 111 135 185 207 230 264 316
EM Cont Low 93 156 51 71 119 139 162 190 239 79 104 157 175 197 235 283
3.1K Temp Hi 93 156 53 73 119 140 164 190 242 81 105 155 177 196 234 284
3.1K Temp Low 91 154 45 66 112 133 160 185 235 68 90 145 166 186 222 276
3.1K Cont Hi 99 162 69 90 135 157 175 208 261 104 131 177 204 230 264 326
3.1k Cont Low 93 156 52 72 119 138 162 192 242 77 102 156 177 199 234 291




1 Temporal High 84 89 89
2 Temporal Low 75 83 83
3 Non-Temporal High 85 90 90
4 Non-Temporal Low 76 84 84
5 3.1 KHz Temporal High 83 88 88
6 3.1 KHz Temporal Low 76 82 82
7† 3.1 KHz Non-Temporal High 84 89 89
8† 3.1 KHz Non-Temporal Low 77 83 83
9† Coded High 85 90 90
10 3.1 KHz Coded High 84 89 89
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NOTIFIER® and SpectrAlert® are registered trademarks and
Sync•Circuit™ is a trademark of Honeywell International Inc.
©2017 by Honeywell International Inc. All rights reserved. Unauthorized use
of this document is strictly prohibited.
 
This document is not intended to be used for installation purposes.
 We try to keep our product information up-to-date and accurate. 
We cannot cover all specific applications or anticipate all requirements. 
All specifications are subject to change without notice.
For more information, contact Notifier. Phone: (203) 484-7161, FAX: (203) 484-7118.
www.notifier.com
Agency Listings and Approvals
The listings and approvals below apply to L-series devices. In
some cases, certain modules or applications may not be listed
by certain approval agencies, or listing may be in process.
Consult factory for latest listing status.
• UL/ULC-Listed
– S4011 Wall Horn Strobes 
– S5512 Wall Strobes
– S5512 Wall Horns
• FM Approved
Product Line Information
Note: ULC-listed devices include required French labeling.
See Agency Listings for listing details. 
WALL HORN STROBES
P2WL(A), P2RL(A). 2-Wire, Horn Strobe (White, Red). 
P2GWL(A), P2GRL(A). 2-Wire, Compact Horn Strobe (White,
Red).
P2WL(A)-P, P2RL(A)-P. 2-Wire, Horn Strobe, Plain (White,
Red). 
P2WL-SP, P2RL-SP. 2-Wire, Horn Strobe, FUEGO (White,
Red).
WALL STROBES
SWL(A), SRL(A). Strobe, Red (White, Red).
SGWL(A), SGRL(A). Compact Strobe (White, Red).
SWL(A)-P, SRL(A)-P. Strobe, Plain (White, Red).
SRL-SP. Strobe, FUEGO (Red).
SWL-CLR-ALERT. Strobe, ALERT (White).
SWL-ALERT. Strobe, Wall, Amber Lens, Alert (White). 
HORNS
HWL(A), HRL(A). Horn (White, Red).
HGWL(A), HGRL(A). Compact Horn (White, Red).
ACCESSORIES
TR-2W, TR-2. Universal Wall Trim Ring (White, Red).
SBBWL, SBBRL. Wall Surface Mount Back Box (White, Red).
SBBGWL, SBBGRL. Compact Wall Surface Mount Back Box
(White, Red). 
Notes:
• All -P models have a plain housing (no “FIRE” marking on
cover). 
• All -SP models have “FUEGO” marking on cover.
• All -ALERT models have “ALERT” marking on cover.
• ULC-listed “A” models have FIRE/FEU marking on cover.
NEW CAMPUS LIFE CENTER – FIRE PROTECTION REPORT  PAGE 150 


























(CEILING) WIRE RESISTANCE LENGTH TOTAL VOLTAGE % OF
82dBA 82dBA 15cd 30cd 75cd 15cd 30cd 75cd 115cd 15cd 30cd 15cd 115cd SIZE (IN OHMS/ IN CURRENT DROP VOLTAGE
0.021 0.021 0.043 0.063 0.107 0.043 0.063 0.107 0.158 0.043 0.063 0.043 0.158 (AWG) 1000FT) FEET (AMPS) (VOLTS) DROP
FMCP 1 BPS1-L1 12 19 7 15 2 12 1.93 260 2.471 2.48 10.3%
FMCP 1 BPS2-L1 8 2 10 12 1.93 450 1.834 3.19 13.3%
FMCP 1 BPS3-L1 10 1 5 4 6 5 6 12 1.93 275 2.381 2.53 10.5%
FMCP 1 BPS4-L1 6 8 13 2 4 6 12 1.93 504 2.099 4.08 17.0%
NAC1 1 BPS1-L1S 3 4 13 2 8 6 2 1 12 1.93 305 1.899 2.24 9.3%
NAC1 1 BPS2-L1S 3 2 1 7 2 3 2 12 1.93 525 1.386 2.81 11.7%
NAC1 1 BPS3-L1S 5 1 10 4 4 12 1.93 570 1.322 2.91 12.1%
NAC2 2 BPS1-L2N 4 8 2 14 1 2 2 12 1.93 425 1.607 2.64 11.0%
NAC2 2 BPS2-L2N 3 3 3 15 3 1 12 1.93 311 1.390 1.67 7.0%
NAC3 2 BPS1-L2S 3 6 1 17 5 2 12 1.93 400 1.644 2.54 10.6%
NAC4 3 BPS1-L3N 6 4 22 8 12 1.93 450 1.588 2.76 11.5%
NAC4 3 BPS2-L3N 7 4 1 11 1 6 4 12 1.93 305 1.896 2.23 9.3%
NAC5 3 BPS1-L3S 2 3 23 8 12 1.93 415 1.504 2.41 10.0%
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Appendix F – Secondary Power Supply Calculations 
  
UNIT UNIT
1 0.12000 0.1200 0.120 0.1200
1 0.07500 0.0750 0.325 0.3250
1 0.11000 0.1100 0.110 0.1100
3 0.02000 0.0600 0.040 0.1200
24 0.00000 0.0000 0.012 0.2880
99 0.00030 0.0297 0.0065 0.6435
56 0.00030 0.0168 0.0065 0.3640
21 0.00038 0.0079 0.0050 0.1050
23 0.00038 0.0086 0.00038 0.0086
55 0.00035 0.0193 0.00035 0.0193
1 0.00000 0.0000 2.471 2.4710
1 0.00000 0.0000 1.834 1.8340
1 0.00000 0.0000 2.381 2.3810
1 0.00000 0.0000 2.099 2.0990
SUB-TOTALS (IN AMPS 0.447 10.888
TIME FACTOR:24 HOURS STANDBY X 24
           15 MINUTES IN ALARM 10.734 X 0.2500
SUB-TOTALS (IN AMPHOURS): 2.7221
     STANDBY AMPHOURS 10.734
     ALARM AMPHOURS + 2.7221
SYSTEM AMPHOURS = 13.4561
+20% Factor of Safety + 2.6912
TOTAL AMPHOURS = 16.1473
BATTERIES PROVIDED 26.00
TOTAL AMPHOURS - 16.1473
























1 0.091 0.091 0.145 0.145
1 - - 1.899 1.899
1 - - 1.386 1.386
1 - - 1.322 1.322
SUB-TOTALS (IN AMPS 0.091 4.752
TIME FACTOR:24 HOURS STANDBY X 24
           15 MINUTES IN ALARM 2.184 X 0.2500
SUB-TOTALS (IN AMPHOURS): 1.1880
     STANDBY AMPHOURS 2.184
     ALARM AMPHOURS + 1.1880
SYSTEM AMPHOURS = 3.3720
+20% Factor of Safety + 0.6744
TOTAL AMPHOURS = 4.0464
BATTERIES PROVIDED 5.00
TOTAL AMPHOURS - 4.0464
AVAILABLE SPARE CAPACITY = 0.95














1 0.091 0.091 0.145 0.145
1 - - 1.607 1.607
1 - - 1.390 1.390
SUB-TOTALS (IN AMPS 0.091 3.142
TIME FACTOR:24 HOURS STANDBY X 24
           15 MINUTES IN ALARM 2.184 X 0.2500
SUB-TOTALS (IN AMPHOURS): 0.7855
     STANDBY AMPHOURS 2.184
     ALARM AMPHOURS + 0.7855
SYSTEM AMPHOURS = 2.9695
+20% Factor of Safety + 0.5939
TOTAL AMPHOURS = 3.5634
BATTERIES PROVIDED 5.00
TOTAL AMPHOURS - 3.5634













1 0.091 0.091 0.145 0.145
1 - - 1.644 1.644
SUB-TOTALS (IN AMPS 0.091 1.789
TIME FACTOR:24 HOURS STANDBY X 24
           15 MINUTES IN ALARM 2.184 X 0.2500
SUB-TOTALS (IN AMPHOURS): 0.4473
     STANDBY AMPHOURS 2.184
     ALARM AMPHOURS + 0.4473
SYSTEM AMPHOURS = 2.6313
+20% Factor of Safety + 0.5263
TOTAL AMPHOURS = 3.1575
BATTERIES PROVIDED 5.00
TOTAL AMPHOURS - 3.1575












1 0.091 0.091 0.145 0.145
1 - - 1.588 1.588
1 - - 1.896 1.896
SUB-TOTALS (IN AMPS 0.091 3.629
TIME FACTOR:24 HOURS STANDBY X 24
           15 MINUTES IN ALARM 2.184 X 0.2500
SUB-TOTALS (IN AMPHOURS): 0.9073
     STANDBY AMPHOURS 2.184
     ALARM AMPHOURS + 0.9073
SYSTEM AMPHOURS = 3.0913
+20% Factor of Safety + 0.6183
TOTAL AMPHOURS = 3.7095
BATTERIES PROVIDED 5.00
TOTAL AMPHOURS - 3.7095













1 0.091 0.091 0.145 0.145
1 - - 1.504 1.504
SUB-TOTALS (IN AMPS 0.091 1.649
TIME FACTOR:24 HOURS STANDBY X 24
           15 MINUTES IN ALARM 2.184 X 0.2500
SUB-TOTALS (IN AMPHOURS): 0.4123
     STANDBY AMPHOURS 2.184
     ALARM AMPHOURS + 0.4123
SYSTEM AMPHOURS = 2.5963
+20% Factor of Safety + 0.5193
TOTAL AMPHOURS = 3.1155
BATTERIES PROVIDED 5.00
TOTAL AMPHOURS - 3.1155
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Appendix G – Fire Suppression Drawings 
  
TO ELEVATOR SPRINKLER




REFER TO SHEET FP700 AND VC-2
LOCATION ON PLANS.
NOTES:
1. SEE PLANS FOR CABINET LOCATION. COORDINATE EXACT LOCATION AND ROUGH OPENING DIMENSIONS WITH OTHER TRADES.






















1. VERIFY FLOW SWITCH INSTALLATION REQUIREMENTS WITH RISER MANIFOLD MANUFACTURER OR IF USING A DIFFERENT
PIPING ARRANGEMENT THAN SHOWN.
2. PROVIDED WITH RISER MANIFOLD.
3. SEE PLANS FOR CABINET LOCATION. COORDINATE EXACT LOCATION AND ROUGH OPENING DIMENSIONS WITH OTHER
TRADES.
4. PROVIDE ESCUTCHEONS ON ALL CABINET PENETRATIONS.
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STANDARD COVERAGE SPRINKLER DESIGN DEMAND
TAG NAME
FIRE PROTECTION MATERIAL LIST
DESCRIPTION
ANGLE VALVE, 1/2" TO 2”, 175 PSI, BRONZE BODY, INTEGRAL
SEAT, SOFT DISC, HANDWHEEL, THREADED. UL.
BF-1 2" TO 12" BUTTERFLY VALVE, 175 PSI WP, LUGGED
OR GROOVED TYPE, IRON BODY,
ALUMINUM BRONZE OR EPDM COATED IRON DISC,
STAINLESS STEEL STEM AND SCREWS, EPDM
SEAT, INTEGRAL MONITOR SWITCH, RATED FOR DEAD
END SERVICE, UL/FM.
1" TO 2-1/2" SLOW CLOSE BUTTERFLY VALVE, 175 PSI
WP, BRONZE BODY, TYPE 304
STAINLESS STEEL ELASTOMER COATED DISK, SLOW
CLOSE MANUAL OPERATOR WITH INTEGRAL
TAMPER SWITCH, GROOVED OR THREADED ENDS.
UL/FM.
REDUCED PRESSURE BACKFLOW PREVENTER, SPRING
LOADED CHECKS WITH A
DIFFERENTIAL PRESSURE RELIEF VALVE BETWEEN THE
CHECK VALVES, OS&Y RISING STEM GATE
VALVES ON BOTH SIDES OF CHECK VALVES, AND AIR GAP
DRAIN. FDA APPROVED EPOXY COATED
CAST IRON CONSTRUCTION, WITH BRONZE, PLASTIC OR
STAINLESS STEEL INTERNAL PARTS AND
STAINLESS STEEL SPRINGS. UNITS SHALL INCLUDE FOUR
TEST COCKS WITH SHUT-OFF VALVES AND
SHALL BE BACKFLOW TESTED AT THE FACTORY. RATED FOR
175 PSI AT 33 DEGREES F. TO 140
DEGREES F. MAXIMUM PRESSURE DROP 15 PSI AT 10 FPS
REGARDLESS OF SIZE. FLOW PRESSURE
DROP CURVES SHALL BE SUBMITTED. ALL PARTS TO BE
SERVICEABLE WITHOUT REMOVING UNIT
FROM LINE. APPROVED BY: USC FCCC & HR, AWWA C511-92,
ASSE 1013, IAPMO AND SBCCI LISTED,
UL/FM. UNIT SHALL BE SAME SIZE AS PIPE IF NO SIZE IS
SHOWN ON THE DRAWING.
CK-16 2-1/2" TO 12" SWING CHECK VALVE, 175 PSI WP, FLANGED OR
GROOVED, IRON BODY,
BRONZE MOUNTED, BRONZE SEAT RING AND RUBBER
CLAPPER FACING, SWING TYPE, UL/FM.
1-1/2" TO 2" CHECK VALVE, 250 PSI WP, THREADED OR
GROOVED, BRASS BODY, BRASS
SEAT AND RUBBER CLAPPER FACING, SPRING LOADED
IN-LINE TYPE, UL/FM.
ELECTRIC BELL, 10" GONG SIZE, MINIMUM UL SPHERICAL dB
MEASUREMENT OF 81, 120 VOLT AC, STEEL GONG, DIECAST
ALUMINUM BASE, W/RED FINISH.
FS-1 FLOW SWITCH - VANE TYPE FOR USE ON WET PIPE
SPRINKLER SYSTEM TO DETECT A MINIMUM FLOW OF 10
GPM. TWO SINGLE POLE DOUBLE THROW SWITCHES WITH
PNEUMATIC RETARD-ADJUSTABLE FROM 0-90 SECONDS
WITH AUTOMATIC RESET, TAMPER RESISTANT METAL
HOUSING. UL/FM.
HV-1 2-1/2" HOSE VALVE, ANGLE TYPE, CAST BRASS BODY AND
TRIM, RISING STEM, CAP AND CHAIN, RED HAND WHEEL.
HOSE THREADS TO MATCH LOCAL FIRE DEPARTMENT.
IT-1 1" INSPECTOR'S TEST AND DRAIN VALVE WITH INTEGRAL
SIGHT GLASS, BALL VALVE WITH INTEGRAL LABELED PLATE
SHOWING OFF-TEST-DRAIN POSITIONS. FURNISHED WITH
TEST ORIFICE GIVING FLOW EQUIVALENT TO ONE SPRINKLER
OF A TYPE HAVING THE SMALLEST ORIFICE INSTALLED ON
THE SYSTEM, UL.
MONITOR SWITCH - ELECTRIC, ONE SINGLE POLE, DOUBLE
THROW CONTACT, CAST ALUMINUM HOUSING WITH
CORROSION RESISTANT PARTS, WITH J-BOLTS FOR
MOUNTING. UL/FM. VERIFY ELECTRICAL CHARACTERISTICS
WITH ELECTRICAL CONTRACTOR PRIOR TO PURCHASE.
VALVE CABINET - FIRE RATED, ACCOMMODATES A SINGLE
2-1/2" F.D. VALVE WITH CAP
AND CHAIN, HOSE THREADS TO MATCH THAT OF FIRE
DEPARTMENT ALSO HOUSES A SINGLE BF-1, FS-1 , IT-1 , CK-16
AND PRESSURE GAUGE WITHIN THE SAME
CABINET,RECESSED MOUNTED, LISTED AND RATED
FOR INSTALLATION IN A
TWO-HOUR RATED WALL, ASTM E-814, DOUBLE 18 GAUGE
WHITE BAKED ENAMEL STEEL BOX
CONSTRUCTION WITH 5/8" FIRE BARRIER MATERIAL,
STAINLESS STEEL, FRAME AND DOOR, CONTINUOUS STEEL
HINGE (BRASS PIN), FPC SHALL CONFIRM FINISH DURING
SUBMITTAL PROCESS WITH THE ARCHITECT, CORNER SEAMS
WELDED AND GROUND SMOOTH.
REFER TO PLAN VIEWS FOR SPRINKLER ZONES MOUNTED
INSIDE VC-1 AND DETAIL ON THIS SHEET.
VALVE CABINET - FIRE RATED, ACCOMMODATES A SINGLE
BF-1 & FS-1. RECESSED MOUNTED, LISTED AND RATED FOR
INSTALLATION IN A TWO HOUR RATED WALL , ASTM-814, 20
GAUGE. WHITE BAKED ENAMEL STEEL BOX, STAINLESS
STEEL FRAME AND DOOR WITH CONCEALED STAINLESS
STEEL HINGE (BRASS PIN), FPC SHALL CONFIRM FINISH
DURING SUBMITTAL PROCESS WITH THE ARCHITECT,
CORNER SEAMS WELDED AND GROUND SMOOTH. NOMINIAL
DIMENSIONS OF 18" H x 18" W x 8" D.
RED HORIZONTAL DIE CUT LETTERING TO READ "ELEVATOR
SPRINKLER CONTROL VALVE" VERIFY EXACT DIMENSIONS
FOR INSTALLATION OF COMPONENTS WITH MANUFACTURER.
REFER TO DETAIL ON SHEET FP500.
UNITED 126S UL
NIBCO KT-67-UL / T-301-W





WATTS SERIES 709 & 757,
CONBRACO SERIES 40-200,
FEBCO
825YD, WILKINS 975XL & 375.
VIKING D-1/G-1, TYCO CV-1F,






























FIRE SPRINKLER USAGE SCHEDULE
NOTES:
1. SEE FLOOR PLANS FOR ZONING REQUIREMENTS.
2. SPRINKLER SHALL HAVE COLOR CODED BULB THERMAL ELEMENT.
3. ALL SPRINKLERS SHALL BE UL/FM GLOBAL LISTED.
4. CONTRACTOR TO VERIFY SPRINKLER REQUIREMENTS BASED ON ACTUAL INSTALLATION, USAGE, ARCHITECTURAL CEILING PLAN, NFPA 13 
5. TAG NAME IS PRIMARILY FOR IDENTIFIYING SPRINKLERS IN SUBMITTALS. IT MAY OR MAY NOT BE FOUND ELSEWHERE ON THE DRAWINGS.
CONTRACTOR TO SUBMIT ALL SPRINKLER TYPES TO BE USED.
6. AREAS ARE GENERAL IN NATURE. CONTRACTOR TO MATCH UNSCHEDULED AREAS TO SIMILAR SPACES.
7. SPRINKLER SHALL BE UL LISTED FOR 2-HR FIRE SEPARATION EQUIVALENCE.
8. SPRINKLERS REQUIRING A CUSTOM COLOR ARE AS FOLLOWS:
- NORTH PAVILLION, MULTI-PURPOSE, AND CORRIDOR - LEVEL 1: COLOR WHITE
- CEILING WC1 - NORTH PAVILION: CUSTOM COLOR TO MATCH WOOD CEILING, COLOR SELECTION BY ARCH.
- CEILING ACP3: GREY, COLOR SELECTION BY ARCH.
- CEILING ACP5: COLOR WHITE
SPRINKLER
AREA TYPE
(NOTE 1 & 6)
EXPOSED STRUCTURE
W/OBSTRUCTIONS














155 VIKING VK, RELIABLE F1FR,
TYCO TY-FRB, VICTAULIC V2710
NOTES 2, 3
ROUGH BRASS 200 VIKING VK, RELIABLE F1FR,





















VIKING VK, RELIABLE F1FR,
TYCO TY-FRB, VICTAULIC V2704
VIKING VK, RELIABLE F1FR,
TYCO TY-FRB, VICTAULIC V2704
VIKING VK, RELIABLE F1FR,
TYCO TY-FRB, VICTAULIC V2708
VIKING VK, RELIABLE F1FR,
TYCO TY-FRB, VICTAULIC V2708
VIKING VK, RELIABLE F1FR,
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80 psig @ 1,385 gpm
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 1/8" = 1'-0"FP101
1 Sprinkler - Level 1 - Loading Dock
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Level 1 - North
22/MAR/2018
-
 1/8" = 1'-0"FP102
1 Sprinkler - Level 1 - North
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Level 1 - South
22/MAR/2018
-
 1/8" = 1'-0"FP103
1 Sprinkler - Level 1 - South
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 1/4" = 1'-0"FP104
1 Sprinkler Level 1 - Mechanical Room
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Level 2 - North
22/MAR/2018
-
 1/8" = 1'-0"FP105
1 Sprinkler - Level 2 - North
 1/8" = 1'-0"FP105
2 Sprinkler - Level 2 - Northeast Stair
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Level 2 - South
22/MAR/2018
-
 1/8" = 1'-0"FP106
1 Sprinkler - Level 2 - South
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Level 3 - North
22/MAR/2018
-
 1/8" = 1'-0"FP107
1 Sprinkler - Level 3 - North
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2'-0"
REMOTE AREA FOR 











































































































































































Level 3 - South
22/MAR/2018
-
 1/8" = 1'-0"FP108
1 Sprinkler - Level 3 - South
FOR REVIEW PURPOSES ONLY
MARK DATE DESCRIPTION
KEYNOTES: #
1. DISCHARGE DOWN OVER NEAREST FLOOR
DRAIN.
2. SEAL FLOOR PENETRATION WATER TIGHT.
3. COORDINATE LOCATION OF FIRE DEPARTMENT
CONNECTION WITH ARCHITECT AND CIVIL
PLANS.
4. REFER TO FP PLAN VIEWS FOR WALL
LOCATIONS. COORDINATE WITH THE G.C. AS
THICKENED WALLS WILL BE PROVIDE IN THESE
AREAS TO HOUSE VC-1 & VC-2 WHERE
INDICATED ON ARCH PLANS. (TYP.)
5. ALL MONITORED VALVES SHALL BE LOCKED
WITH  UNIVERSITY BESTLOCK PADLOCK
OR KEY.
6. ALL IT-1 DFP PIPING SHALL BE SIZED AT 1"
OVER TO VERTICAL RISER UNLESS NOTED
OTHERWISE ON PLANS. REFER TO PLAN VIEWS
FOR RISER LOCATIONS AND ALL ROUTING.
7. FIRE PROTECTION DRAINS ROUTED FROM
EACH INDIVIDUAL IT-1 INCLUDING THOSE
ZONES IN MECHANICAL ROOM TO A 6"
STANDPIPE WITHIN MECHANICAL ROOM. REFER
TO PLUMBING PLANS.
8. BFP-2 INSTALLED IN PARALLEL PER 
STANDARDS SIZED AT 50% OF TOTAL FP
FLOW. COORDINATE INSTALLATION WITH THE






BY LEVEL 3 - ZONE#5 TO











FPC SHALL PICK UP 4" FDC LINE INSIDE THE BUILDING AT
LOCATION TIGHT TO EXTERIOR WALL AS INDICATED.
REFER TO CIVIL PLANS FOR UNDERGROUND MAIN
ROUTING OUT TO FDC NEAR STAIR TOWER. REFER TO
CIVIL PLANS FOR FREE STANDING FDC LOCATION AND
MATERIAL.









1" NC DRAIN VALVE FOR DRAINING
















VC-1, FPC SHALL INSTALL HV-1,
BF-1, CK-16, & FS-1 AND










8" FP SERVICE WITH TIE ROD FOR
ENTRANCE PIPE BY P.C., REFER TO
CIVIL PLAN FOR SERVICE





8" CW TO PLUMBING BACKFLOW
PREVENTER BFP-1 ON EAST






FLOOR DRAIN BY P.C.
SUPPLEMENTAL DRAIN VALVE.
REFER TO PLUMBING PLANS,
4" AIR GAP FITTING AT
STANDPIPE PROVIDED AND
INSTALLED BY THE F.P.C.
6'" STANDPIPE PROVIDED BY
THE P.C. REFER TO SHEET




















































































































ABOVE LOCATED IN LEVEL 1
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Appendix H – Under Ground Piping and Water Flow Test 
  
HYDRANT#1
 INFORMATION REQUIRED FOR FIRE FLOW TEST RESULTS 
 
 
1. Static Pressure ________ psi; Hydrant Elev._______ft. 
 
2. Residual Pressure ______psi; Hydrant Elev._______ft. 
 
3. Flow:  _______ gpm              Flow at 20psig ________. 
 
4. Static/Pressure hydrant distance to site: ________ft.   (If not shown on site plan). 
5. Size of Water Main: _____ inches   (If not shown on plan). 
 
6. Is water main dead end or circulating? _______If dead end, which way from test hydrants (N, S, E, 
or W)? 
 
7. Is there a water tank near site?  If so, determine elevation with respect to finished floor 
____________________ft. 
 
8. How far is tank from site? ________________________ft. 
 
9. Test conducted by: __________________________________. 
 
10. Test conducted when: _____________ Time: ___________. 
 
11. Test conducted in compliance with NFPA-13? ___(Y) ___ (N). 
 
12. SKETCH or SITE PLAN: (include street names, hydrant locations, compass direction, 
water main sizes). 
 
13. 24-Hour static pressure recording: Testing authority to provide dated pen graph of test 

















FLOW TEST HYDRANT #1BETWEEN WOODRUFF PE/DOBBS
PITOT 68
9:30 A:M
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1.  Description
The Viking Microfast® Quick Response Upright Sprinkler VK300 is a small, 
thermosensitive, glass-bulb spray sprinkler available in several differ-
ent finishes and temperature ratings to meet design requirements. The spe-
cial Polyester and Electroless Nickel PTFE (ENT) coatings can be used in 
decorative applications where colors are desired. In addition, these coat-
ings have been investigated for installation in corrosive atmospheres and 
are listed/approved as corrosion resistant as indicated in the Approval 
Charts. (Note: fm global approves the ent coating as corrosion resistant. FM 
Global has no approval classification Polyester coatings as corrosion resistant.)
2.  listings anD approVals
culus listed: Category VNIV
fm approved: Classes 2002 and 2020
Refer to Approval Charts and Design Criteria for listing and approval requirements that must be followed.
3.  technical Data
Specifications:
Minimum Operating Pressure: 7 psi (0.5 bar)* 
Maximum Working Pressure: 175 psi (12 bar) wwp. 
Factory tested hydrostatically to 500 psi (34.5 bar)
Testing: U.S.A. Patent No. 4,831,870
Thread size: 1/2” NPT, 15 mm BSP
Nominal K-Factor: 5.6 U.S. (80.6 metric**)
 Glass-bulb fluid temperature rated to -65 °F (-55 °C)
Overall Length: 2-3/16” (56 mm)
 *cULus Listing, FM Approval, and NFPA 13 installs require a minimum of 7 psi (0.5 bar). The minimum operating pressure for LPCB and CE 
Approvals ONLY is 5 psi (0.35 bar). 
material standards:
Frame Casting: Brass UNS-C84400 or QM Brass
Deflector: Brass UNS-C23000 or Copper UNS-C19500
Bulb: Glass, nominal 3 mm diameter
Belleville Spring Sealing Assembly: Nickel Alloy, coated on both sides with PTFE Tape
Screw: Brass UNS-C36000
Pip Cap and Insert Assembly: Copper UNS-C11000 and Stainless Steel UNS-S30400
For Polyester Coated Sprinklers: Belleville Spring-Exposed
For ENT Coated Sprinklers: Belleville Spring-Exposed, Screw and Pipcap - ENT plated
ordering information: (Also refer to the current Viking price list.)
Order Viking Microfast® Quick Response Upright Sprinkler VK300 by first adding the appropriate suffix for the sprinkler finish and 
then the appropriate suffix for the temperature rating to the sprinkler base part number. 
Finish Suffix: Brass = A, Chrome = F, White Polyester = M-/W, Black Polyester = M-/B, and ENT = JN
Temperature Suffix (°F/°C): 135°/57° = A, 155°/68° = B, 175°/79° = D, 200°/93° = E, and 286°/141° = G
For example, sprinkler VK300 with a 1/2” NPT thread, Brass finish and a 155 °F/68 °C temperature rating = Part No. 12978AB
available finishes and temperature ratings: Refer to Table 1.
accessories: (Also refer to the Viking website.)
sprinkler Wrench: Standard Wrench: Part No. 21475M/B (available since 2017) 
sprinkler cabinets:
A. Six-head capacity: Part No. 01724A (available since 1971)
B. Twelve-head capacity: Part No. 01725A (available since 1971)
4.  installation
Refer to appropriate NFPA Installation Standards.
Replaces Form No. F_052114 Rev 15.2 
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5.  operation
During fire conditions, the heat-sensitive liquid in the glass bulb expands, causing the glass to shatter, releasing the pip cap and 
sealing spring assembly. Water flowing through the sprinkler orifice strikes the sprinkler deflector, forming a uniform spray pattern 
to extinguish or control the fire.
6.  inspections, tests anD maintenance
Refer to NFPA 25 for Inspection, Testing and Maintenance requirements.
7.  aVailability
The Viking Microfast® Quick Response Upright Sprinkler VK300 is available through a network of domestic and international distributors. 
See The Viking Corporation web site for the closest distributor or contact The Viking Corporation.
8.  guarantee
For details of warranty, refer to Viking’s current list price schedule or contact Viking directly.






ceiling temperature2 bulb color
Ordinary 135 °F (57 °C) 100 °F (38 °C) Orange
Ordinary 155 °F (68 °C) 100 °F (38 °C) Red
Intermediate 175 °F (79 °C) 150 °F (65 °C) Yellow
Intermediate 200 °F (93 °C) 150 °F (65 °C) Green
High 286 °F (141 °C) 225 °F (107 °C) Blue
sprinkler finishes: Brass, Chrome, White Polyester, Black Polyester, and ENT
corrosion-resistant coatings3: White Polyester, Black Polyester, and Black PTFE. ENT in all temperature ratings except 135 °F (57 °C)
footnotes
1 The sprinkler temperature rating is stamped on the deflector. 
2 Based on NFPA-13. Other limits may apply, depending on fire loading, sprinkler location, and other requirements of the Authority Having Jurisdiction. 
Refer to specific installation standards.
3 The corrosion-resistant coatings have passed the standard corrosion test required by the approving agencies indicated in the Approval Charts. These 
tests cannot and do not represent all possible corrosive environments. Prior to installation, verify through the end-user that the coatings are compat-
ible with or suitable for the proposed environment. For automatic sprinklers, the coatings indicated are applied to the exposed exterior surfaces only. 
Note that the spring is exposed on sprinklers with Polyester, ENT, and PTFE coatings. For ENT coated automatic sprinklers, the waterway is coated.
figure 1:  
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approval chart 1 (ul)
microfast® quick response 
upright sprinkler Vk300 
maximum 175 psi (12 bar) WWp
base part 
number1 sin
thread size nominal k-factor overall length listings and approvals3
npt bsp u.s. metric2 inches mm culus Vds lpcb    nyc8   
12978 VK300 1/2” 15 mm 5.6 80.6 2-3/16 56 A1, B2 -- -- See footnote 7. --
NOTICE - Product Below - Limited Availability (Contact Local Viking Office)
06661B VK300 1/2” 15 mm 5.6 80.6 2-3/16 56 A1, B2 -- -- See footnote 7. --
approved temperature ratings
A - 135 °F (57 °C), 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 
286 °F (141°C)
B - 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 286 °F (141°C)
approved finishes
1 - Brass, Chrome, White Polyester5,6, and Black Polyester5,6
2 - ENT6
footnotes
1 Base part number is shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This table shows the listings and approvals available at the time of printing. Check with the manufacturer for any additional approvals.
4 Listed by Underwriters Laboratories Inc. for us in the U.S. and Canada
5 Other colors are available on request with the same Listings and Approvals as the standard colors.
6 cULus Listed as corrosion resistant.
7 Meets New York City requirements, effective July 1, 2008
8 Accepted for use, City of New York Board of Standards and Appeals, Calendar Number 219-76-SA and City of New York Department of Buildings, MEA 89-92-E, Vol. 16.
Design criteria - ul 
(Also refer to Approval Chart 1 above.)
culus listing requirements: 
The Viking Microfast® Quick Response Upright Sprinkler VK300 is cULus Listed as indicated in Approval Chart 1 for installation in accordance with the 
latest edition of NFPA 13 for standard spray sprinklers.
•	Designed for use in Light and Ordinary Hazard occupancies. 
•	The sprinkler installation rules contained in NFPA 13 for standard spray upright sprinklers must be followed.
important: always refer to bulletin form no. f_091699 - care and handling of sprinklers. also refer to form 
no. f_080614 for general care, installation, and maintenance information. Viking sprinklers are to be installed in 
accordance with the latest edition of Viking technical data, the appropriate standards of nfpa, fm global, lpcb, 
apsaD, Vds or other similar organizations, and also with the provisions of governmental codes, ordinances, and 
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Design criteria - fm 
(Also refer to Approval Chart 2 above.)
fm approval requirements: 
The Microfast® Quick Response Upright Sprinkler VK300 is FM Approved as a quick response non-storage upright sprinkler as indicated in the FM 
Approval Guide. For specific application and installation requirements, reference the latest applicable FM Loss Prevention Data Sheets (including Data 
Sheet 2-0). FM Global Loss Prevention Data Sheets contain guidelines relating to, but not limited to: minimum water supply requirements, hydraulic 
design, ceiling slope and obstructions, minimum and maximum allowable spacing, and deflector distance below the ceiling.
note: the fm installation guidelines may differ from culus and/or nfpa criteria.
important: always refer to bulletin form no. f_091699 - care and handling of sprinklers. also refer to form 
no. f_080614 for general care, installation, and maintenance information. Viking sprinklers are to be installed in 
accordance with the latest edition of Viking technical data, the appropriate standards of nfpa, fm global, lpcb, 
apsaD, Vds or other similar organizations, and also with the provisions of governmental codes, ordinances, and 
standards, whenever applicable. 
approval chart 2 (fm)
microfast® quick response 
upright sprinkler Vk300 
maximum 175 psi (12 bar) WWp
base part 
number1 sin
thread size nominal k-factor overall length fm approvals3 
(refer also to Design criteria below.)npt bsp u.s. metric2 inches mm
12978 VK300 1/2” 15 mm 5.6 80.6 2-3/16 56 A1, B2
NOTICE - Product Below - Limited Availability (Contact Local Viking Office)
06661B VK300 1/2” 15 mm 5.6 80.6 2-3/16 56 A1, B2
approved temperature ratings
A - 135 °F (57 °C), 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 286 °F (141°C)
B - 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 286 °F (141°C)
approved finishes




1 Base part number is shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This table shows the FM Approvals available at the time of printing. Check with the manufacturer for any additional approvals.
5 Other colors are available on request with the same Approvals as the standard colors.
6 FM approved as corrosion resistant.
Replaces Form No. F_052114 Rev 15.2 
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1.  Description
The Viking Microfast® Quick Response Upright Sprinkler VK300 is a small, 
thermosensitive, glass-bulb spray sprinkler available in several differ-
ent finishes and temperature ratings to meet design requirements. The spe-
cial Polyester and Electroless Nickel PTFE (ENT) coatings can be used in 
decorative applications where colors are desired. In addition, these coat-
ings have been investigated for installation in corrosive atmospheres and 
are listed/approved as corrosion resistant as indicated in the Approval 
Charts. (Note: fm global approves the ent coating as corrosion resistant. FM 
Global has no approval classification Polyester coatings as corrosion resistant.)
2.  listings anD approVals
culus listed: Category VNIV
fm approved: Classes 2002 and 2020
Refer to Approval Charts and Design Criteria for listing and approval requirements that must be followed.
3.  technical Data
Specifications:
Minimum Operating Pressure: 7 psi (0.5 bar)* 
Maximum Working Pressure: 175 psi (12 bar) wwp. 
Factory tested hydrostatically to 500 psi (34.5 bar)
Testing: U.S.A. Patent No. 4,831,870
Thread size: 1/2” NPT, 15 mm BSP
Nominal K-Factor: 5.6 U.S. (80.6 metric**)
 Glass-bulb fluid temperature rated to -65 °F (-55 °C)
Overall Length: 2-3/16” (56 mm)
 *cULus Listing, FM Approval, and NFPA 13 installs require a minimum of 7 psi (0.5 bar). The minimum operating pressure for LPCB and CE 
Approvals ONLY is 5 psi (0.35 bar). 
material standards:
Frame Casting: Brass UNS-C84400 or QM Brass
Deflector: Brass UNS-C23000 or Copper UNS-C19500
Bulb: Glass, nominal 3 mm diameter
Belleville Spring Sealing Assembly: Nickel Alloy, coated on both sides with PTFE Tape
Screw: Brass UNS-C36000
Pip Cap and Insert Assembly: Copper UNS-C11000 and Stainless Steel UNS-S30400
For Polyester Coated Sprinklers: Belleville Spring-Exposed
For ENT Coated Sprinklers: Belleville Spring-Exposed, Screw and Pipcap - ENT plated
ordering information: (Also refer to the current Viking price list.)
Order Viking Microfast® Quick Response Upright Sprinkler VK300 by first adding the appropriate suffix for the sprinkler finish and 
then the appropriate suffix for the temperature rating to the sprinkler base part number. 
Finish Suffix: Brass = A, Chrome = F, White Polyester = M-/W, Black Polyester = M-/B, and ENT = JN
Temperature Suffix (°F/°C): 135°/57° = A, 155°/68° = B, 175°/79° = D, 200°/93° = E, and 286°/141° = G
For example, sprinkler VK300 with a 1/2” NPT thread, Brass finish and a 155 °F/68 °C temperature rating = Part No. 12978AB
available finishes and temperature ratings: Refer to Table 1.
accessories: (Also refer to the Viking website.)
sprinkler Wrench: Standard Wrench: Part No. 21475M/B (available since 2017) 
sprinkler cabinets:
A. Six-head capacity: Part No. 01724A (available since 1971)
B. Twelve-head capacity: Part No. 01725A (available since 1971)
4.  installation
Refer to appropriate NFPA Installation Standards.
Replaces Form No. F_052114 Rev 15.2 
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5.  operation
During fire conditions, the heat-sensitive liquid in the glass bulb expands, causing the glass to shatter, releasing the pip cap and 
sealing spring assembly. Water flowing through the sprinkler orifice strikes the sprinkler deflector, forming a uniform spray pattern 
to extinguish or control the fire.
6.  inspections, tests anD maintenance
Refer to NFPA 25 for Inspection, Testing and Maintenance requirements.
7.  aVailability
The Viking Microfast® Quick Response Upright Sprinkler VK300 is available through a network of domestic and international distributors. 
See The Viking Corporation web site for the closest distributor or contact The Viking Corporation.
8.  guarantee
For details of warranty, refer to Viking’s current list price schedule or contact Viking directly.






ceiling temperature2 bulb color
Ordinary 135 °F (57 °C) 100 °F (38 °C) Orange
Ordinary 155 °F (68 °C) 100 °F (38 °C) Red
Intermediate 175 °F (79 °C) 150 °F (65 °C) Yellow
Intermediate 200 °F (93 °C) 150 °F (65 °C) Green
High 286 °F (141 °C) 225 °F (107 °C) Blue
sprinkler finishes: Brass, Chrome, White Polyester, Black Polyester, and ENT
corrosion-resistant coatings3: White Polyester, Black Polyester, and Black PTFE. ENT in all temperature ratings except 135 °F (57 °C)
footnotes
1 The sprinkler temperature rating is stamped on the deflector. 
2 Based on NFPA-13. Other limits may apply, depending on fire loading, sprinkler location, and other requirements of the Authority Having Jurisdiction. 
Refer to specific installation standards.
3 The corrosion-resistant coatings have passed the standard corrosion test required by the approving agencies indicated in the Approval Charts. These 
tests cannot and do not represent all possible corrosive environments. Prior to installation, verify through the end-user that the coatings are compat-
ible with or suitable for the proposed environment. For automatic sprinklers, the coatings indicated are applied to the exposed exterior surfaces only. 
Note that the spring is exposed on sprinklers with Polyester, ENT, and PTFE coatings. For ENT coated automatic sprinklers, the waterway is coated.
figure 1:  
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approval chart 1 (ul)
microfast® quick response 
upright sprinkler Vk300 
maximum 175 psi (12 bar) WWp
base part 
number1 sin
thread size nominal k-factor overall length listings and approvals3
npt bsp u.s. metric2 inches mm culus Vds lpcb    nyc8   
12978 VK300 1/2” 15 mm 5.6 80.6 2-3/16 56 A1, B2 -- -- See footnote 7. --
NOTICE - Product Below - Limited Availability (Contact Local Viking Office)
06661B VK300 1/2” 15 mm 5.6 80.6 2-3/16 56 A1, B2 -- -- See footnote 7. --
approved temperature ratings
A - 135 °F (57 °C), 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 
286 °F (141°C)
B - 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 286 °F (141°C)
approved finishes
1 - Brass, Chrome, White Polyester5,6, and Black Polyester5,6
2 - ENT6
footnotes
1 Base part number is shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This table shows the listings and approvals available at the time of printing. Check with the manufacturer for any additional approvals.
4 Listed by Underwriters Laboratories Inc. for us in the U.S. and Canada
5 Other colors are available on request with the same Listings and Approvals as the standard colors.
6 cULus Listed as corrosion resistant.
7 Meets New York City requirements, effective July 1, 2008
8 Accepted for use, City of New York Board of Standards and Appeals, Calendar Number 219-76-SA and City of New York Department of Buildings, MEA 89-92-E, Vol. 16.
Design criteria - ul 
(Also refer to Approval Chart 1 above.)
culus listing requirements: 
The Viking Microfast® Quick Response Upright Sprinkler VK300 is cULus Listed as indicated in Approval Chart 1 for installation in accordance with the 
latest edition of NFPA 13 for standard spray sprinklers.
•	Designed for use in Light and Ordinary Hazard occupancies. 
•	The sprinkler installation rules contained in NFPA 13 for standard spray upright sprinklers must be followed.
important: always refer to bulletin form no. f_091699 - care and handling of sprinklers. also refer to form 
no. f_080614 for general care, installation, and maintenance information. Viking sprinklers are to be installed in 
accordance with the latest edition of Viking technical data, the appropriate standards of nfpa, fm global, lpcb, 
apsaD, Vds or other similar organizations, and also with the provisions of governmental codes, ordinances, and 






Page 4 of 4
Form No. F_052114      17.10.05     Rev 17.1
the Viking corporation, 210 n industrial park Drive, hastings mi 49058
telephone: 269-945-9501  technical services: 877-384-5464  fax: 269-818-1680  email: techsvcs@vikingcorp.com
Visit the Viking website for the latest edition of this technical data page: www.vikinggroupinc.com
Design criteria - fm 
(Also refer to Approval Chart 2 above.)
fm approval requirements: 
The Microfast® Quick Response Upright Sprinkler VK300 is FM Approved as a quick response non-storage upright sprinkler as indicated in the FM 
Approval Guide. For specific application and installation requirements, reference the latest applicable FM Loss Prevention Data Sheets (including Data 
Sheet 2-0). FM Global Loss Prevention Data Sheets contain guidelines relating to, but not limited to: minimum water supply requirements, hydraulic 
design, ceiling slope and obstructions, minimum and maximum allowable spacing, and deflector distance below the ceiling.
note: the fm installation guidelines may differ from culus and/or nfpa criteria.
important: always refer to bulletin form no. f_091699 - care and handling of sprinklers. also refer to form 
no. f_080614 for general care, installation, and maintenance information. Viking sprinklers are to be installed in 
accordance with the latest edition of Viking technical data, the appropriate standards of nfpa, fm global, lpcb, 
apsaD, Vds or other similar organizations, and also with the provisions of governmental codes, ordinances, and 
standards, whenever applicable. 
approval chart 2 (fm)
microfast® quick response 
upright sprinkler Vk300 
maximum 175 psi (12 bar) WWp
base part 
number1 sin
thread size nominal k-factor overall length fm approvals3 
(refer also to Design criteria below.)npt bsp u.s. metric2 inches mm
12978 VK300 1/2” 15 mm 5.6 80.6 2-3/16 56 A1, B2
NOTICE - Product Below - Limited Availability (Contact Local Viking Office)
06661B VK300 1/2” 15 mm 5.6 80.6 2-3/16 56 A1, B2
approved temperature ratings
A - 135 °F (57 °C), 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 286 °F (141°C)
B - 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 286 °F (141°C)
approved finishes




1 Base part number is shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This table shows the FM Approvals available at the time of printing. Check with the manufacturer for any additional approvals.
5 Other colors are available on request with the same Approvals as the standard colors.
6 FM approved as corrosion resistant.
Replaces Form No. F_052114 Rev 15.2 
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1.  description
The Viking Microfast® Quick Response Pendent Sprinkler VK302 is a small thermo-
sensitive glass bulb spray sprinkler available with various finishes and temperature 
ratings to meet design requirements. The special Polyester and Electroless Nickel 
PTFE (ENT) coatings can be used in decorative applications where colors are desired. 
In addition, these coatings have been investigated for installation in corrosive atmos-
pheres and are listed/approved as corrosion resistant as indicated in the Approval 
Charts. (Note: fm Global approves ent finish as corrosion resistant. FM 
Global has no approval classification for Polyester coatings as corrosion resistant.)
2.  listinGs and approVals
culus listed: Category VNIV
fm approved: Class Series 2000
Vds approved: Certificates G414009 and G414010
lpcB approved 
ce certified: Standard EN 12259-1:1999, A3:2006 Certificate of Constancy of Performance 0832-CPR-S0021
cccf approved: Approved by the China Certification Center for Fire Products (CCCF)
Refer to Approval Charts and Design Criteria for listing and approval requirements that must be followed.
3.  tecHnical data
Specifications:
Minimum Operating Pressure: 7 psi (0.5 bar) 
Rated to 175 psi (12 bar) water working pressure
Factory tested hydrostatically to 500 psi (34.5 bar)
Thread size: 1/2” NPT, 15 mm BSP
Nominal K-Factor: 5.6 U.S. (80.6 metric**)
 Glass-bulb fluid temperature rated to -65 °F (-55 °C)
Overall Length: 2-1/4” (58 mm)
 *cULus Listing, FM Approval, and NFPA 13 installs require a minimum of 7 psi (0.5 bar). The minimum operating pressure for LPCB and CE 
Approvals ONLY is 5 psi (0.35 bar).
material standards:
Frame Casting: Brass UNS-C84400 or QM Brass 
Deflector: Phosphor Bronze UNS-C51000 or Copper UNS-C19500
Bulb: Glass, nominal 3 mm diameter
Belleville Spring Sealing Assembly: Nickel Alloy, coated on both sides with PTFE Tape
Screw: Brass UNS-C36000
Pip Cap and Insert Assembly: Copper UNS-C11000 and Stainless Steel UNS-S30400 
For Polyester Coated Sprinklers: Belleville Spring-Exposed
For ENT Coated Sprinklers: Belleville Spring-Exposed, Screw and Pipcap - ENT plated.
ordering information: (Also refer to the current Viking price list.)
Order Quick Response Pendent Sprinklers by first adding the appropriate suffix for the sprinkler finish and then the appropriate 
suffix for the temperature rating to the sprinkler base part number. 
Finish Suffix: Brass = A, Chrome = F, White Polyester = M-/W, Black Polyester = M-/B, and ENT = JN
Temperature Suffix: 135 °F (57 °C) = A, 155 °F (68 °C) = B, 175 °F (79 °C) = D, 200 °F (93 °C) = E, 286 °F (141 °C) = G
For example, sprinkler VK302 with a Brass finish and a 155 °F (68 °C) temperature rating = Part No. 12979AB
available finishes and temperature ratings: Refer to Table 1.
accessories: (Also refer to the current Viking price list.)
Replaces Form No. F_033314 Rev 17.1
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sprinkler Wrenches:
A. Standard Wrench: Part No. 21475M/B (available since 2017). 
B. Wrench for Recessed Pendent Sprinklers: Part No. 13655W/B** (available since 2006)
C. Optional Protective Sprinkler Cap Remover/Escutcheon Installer Tool*** Part No. 15915 (available since 2010)
 **A ½” ratchet is required (not available from Viking).
    ***Allows use from the floor by attaching a length of 1” diameter CPVC tubing to the tool. Ideal for sprinkler cabinets. Refer to Bulletin F_051808.
sprinkler cabinets:
A. Six-head capacity: Part No. 01724A (available since 1971)
B. Twelve-head capacity: Part No. 01725A (available since 1971)
4.  installation
Refer to appropriate NFPA Installation Standards.
5.  operation
During fire conditions, the heat-sensitive liquid in the glass bulb expands, causing the glass to shatter, releasing the pip cap and 
sealing spring assembly. Water flowing through the sprinkler orifice strikes the sprinkler deflector, forming a uniform spray pattern 
to extinguish or control the fire.
6.  inspections, tests and maintenance
Refer to NFPA 25 for Inspection, Testing and Maintenance requirements.
7.  aVailaBility
The Viking Microfast® Quick Response Pendent Sprinkler VK302 is available through a network of domestic and international dis-
tributors.  See The Viking Corporation web site for the closest distributor or contact The Viking Corporation.
8.  Guarantee
For details of warranty, refer to Viking’s current list price schedule or contact Viking directly.
figure 1:  
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ceiling temperature2 Bulb color
Ordinary 135 °F (57 °C) 100 °F (38 °C) Orange
Ordinary 155 °F (68 °C) 100 °F (38 °C) Red
Intermediate 175 °F (79 °C) 150 °F (65 °C) Yellow
Intermediate 200 °F (93 °C) 150 °F (65 °C) Green
High 286 °F (141 °C) 225 °F (107 °C) Blue
sprinkler finishes: Brass, Chrome, White Polyester, Black Polyester, and ENT
corrosion-resistant coatings3: White Polyester, and Black Polyester. ENT in all temperature ratings except 135 °F (57 °C)
footnotes
1 The sprinkler temperature rating is stamped on the deflector. 
2 Based on NFPA-13. Other limits may apply, depending on fire loading, sprinkler location, and other requirements of the Authority Having Jurisdiction. 
Refer to specific installation standards.
3 The corrosion-resistant coatings have passed the standard corrosion test required by the approving agencies indicated in the Approval Charts. These 
tests cannot and do not represent all possible corrosive environments. Prior to installation, verify through the end-user that the coatings are com-
patible with or suitable for the proposed environment. For automatic sprinklers, the coatings indicated are applied to the exposed exterior surfaces 
only. Note that the spring is exposed on sprinklers with Polyester and ENT coatings.   For ENT coated automatic sprinklers, the waterway is coated.
figure 2:  Wrench 13655W/B for recessed pendent sprinklers
carefully slide the wrench sideways around 
the protective cap, ensuring engagement with 
the sprinkler wrench flats
sprinkler wrench 13655W/B** 
for recessed pendent 
sprinklers
** a 1/2” ratchet is required
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approval chart 1 (ul)
the Viking microfast® quick response 
pendent sprinkler Vk302 





thread size nominal k-factor
overall 
length
listings and approvals3 
(refer also to design criteria.)
npt Bsp u.s. metric2 inches mm culus4 Vds lpcB               7
12979 VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1Z, B1Y, D2, C2X A1 A1Z, B1Y D1Z, C1Y -- --
19780 VK302 Pendent 1/2” -- 5.6 80.6 2-1/4 58 -- -- -- -- -- D3
21354 VK302 Pendent -- 15 mm 5.6 80.6 2-1/4 58 -- -- -- -- -- D3
NOTICE - Product Below - Limited Availability (Contact Local Viking Office)
06662B VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1Z, B1Y, D2, C2X -- -- -- -- --
18021 VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1X, B1Y A1 A1X, B1Y D1X, C1Y8 D1X, C1Y9 --
approved temperature ratings
A - 135 °F (57 °C), 155 °F (68 °C), 175 °F 
(79 °C), 200 °F (93 °C), 286 °F (141 °C)
B - 135 °F (57 °C), 155 °F (68 °C), 175 °F 
(79 °C), and 200 °F (93 °C)
C - 155 °F (68 °C), 175 °F (79 °C), and 
200 °F (93 °C)
D - 155 °F (68 °C), 175 °F (79 °C), 200 °F 
(93 °C), 286 °F (141 °C)
approved finishes






X - Standard surface-mounted escutcheon or the 
Viking Micromatic® Model E-1 Recessed Escutcheon
Y - Standard surface-mounted escutcheon or the 
Viking Microfast® Model F-1 Adjustable Escutcheon, or recessed with the Viking Micro-
matic® Model E-1, E-2, or E-3 Recessed Escutcheon
Z - Standard surface-mounted escutcheon or the 
Viking Microfast® Model F-1 Adjustable Escutcheon
footnotes
1 Base part number shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This table shows the listings and approvals available at the time of printing. Other approvals may be in process.
4 Listed by Underwriters Laboratories Inc. for use in the U.S. and Canada.
5 cULus Listed as corrosion-resistant.
6 Other colors are available on request with the same Listings and Approvals as the standard colors.
7 CE Certified, Standard EN 12259-1, EC-certificate of conformity 0832-CPD-2001.
8 CE Certified, Standard EN 12259-1, EC-certificates of conformity 0832-CPD-2001 and 0832-CPD-2003.
9 MED Certified, Standard EN 12259-1, EC-certificates of conformity 0832-MED-1003 and 0832-MED-1008.
desiGn criteria - ul 
(Also refer to Approval Chart 1 above.)
culus listing requirements: 
The Viking Microfast® Quick Response Pendent Sprinkler VK302 is cULus Listed as indicated in the Approval Chart for installation in 
accordance with the latest edition of NFPA 13 for standard spray sprinklers.
•	Designed for use in Light and Ordinary occupancies. 
•	The sprinkler installation rules contained in NFPA 13 for standard spray pendent sprinklers must be followed.
important: always refer to Bulletin form no. f_091699 - care and Handling of sprinklers. also refer to form 
no. f_080614 for general care, installation, and maintenance information. Viking sprinklers are to be installed in 
accordance with the latest edition of Viking technical data, the appropriate standards of nfpa, lpcB, apsad, 
Vds or other similar organizations, and also with the provisions of governmental codes, ordinances, and stan-
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approval chart 2 (fm)
the Viking microfast® quick response 
pendent sprinkler Vk302 





thread size nominal k-factor overall length fm approvals3 
(refer also to design criteria.)npt Bsp u.s. metric2 inches mm
12979 VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1Z, B1Y, D2X, C2
NOTICE - Product Below - Limited Availability (Contact Local Viking Office)
06662B VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1Z, B1Y, D2X, C2
18021 VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1Z, B1Y
approved temperature ratings
A - 135 °F (57 °C), 155 °F (68 °C), 175 °F (79 °C), 200 °F 
(93 °C), 286 °F (141 °C)
B - 135 °F (57 °C), 155 °F (68 °C), 175 °F (79 °C), and 
200 °F (93 °C)
C - 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), 286 
°F (141 °C)
D - 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C)
approved finishes




X - Standard surface-mounted escutcheon or the 
Viking Micromatic® Model E-1 Recessed 
Escutcheon
Y - Standard surface-mounted escutcheon or the 
Viking Microfast® Model F-1 Adjustable Escutcheon, 
or recessed with the Viking Micromatic® Model E-1 
or E-2 Recessed Escutcheon
Z - Standard surface-mounted escutcheon or the 
Viking Microfast® Model F-1 Adjustable Escutcheon
footnotes
1 Base part number shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 
10.0.
3 This table shows the FM Approvals available at the time of printing. Other approvals may be in process.
4 Other colors are available on request with the same Approvals as the standard colors.
5 FM approved as corrosion resistant.
desiGn criteria - fm 
(Also refer to Approval Chart 2 above.)
fm approval requirements: 
The Viking Microfast® Quick Response Pendent Sprinkler VK302 is FM Approved as quick response non-storage pendent sprinklers 
as indicated in the FM Approval Guide. For specific application and installation requirements, reference the latest applicable FM Loss 
Prevention Data Sheets (including Data Sheet 2-0). FM Global Loss Prevention Data Sheets contain guidelines relating to, but not 
limited to: minimum water supply requirements, hydraulic design, ceiling slope and obstructions, minimum and maximum allowable 
spacing, and deflector distance below the ceiling.
note: the fm installation guidelines may differ from culus and/or nfpa criteria.
important: always refer to Bulletin form no. f_091699 - care and Handling of sprinklers. also refer to page 
f_080614 for general care, installation, and maintenance information. Viking sprinklers are to be installed in ac-
cordance with the latest edition of Viking technical data, the appropriate standards of nfpa, fm Global, lpcB, 
apsad, Vds or other similar organizations, and also with the provisions of governmental codes, ordinances, and 
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figure 4:  sprinkler dimensions with the model e-1 and e-2 recessed escutcheons















installed with a standard 
1/8” surface-mounted 
escutcheon
installed with a microfast 
model f-1 adjustable 
escutcheon
ceiling opening size:
2-5/16” (59 mm) minimum
2-1/2” (64 mm) maximum
note: at maximum, adapter 
is exposed 1/2” (13 mm) 


















2-5/16” (59 mm) minimum
2-1/2” (64 mm) maximum
installed with a 
model e-1 recessed 
escutcheon
installed with a model 
e-2 thread-on  recessed 
escutcheon
Replaces Form No. F_033314 Rev 17.1
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1.  description
The Viking Microfast® Quick Response Pendent Sprinkler VK302 is a small thermo-
sensitive glass bulb spray sprinkler available with various finishes and temperature 
ratings to meet design requirements. The special Polyester and Electroless Nickel 
PTFE (ENT) coatings can be used in decorative applications where colors are desired. 
In addition, these coatings have been investigated for installation in corrosive atmos-
pheres and are listed/approved as corrosion resistant as indicated in the Approval 
Charts. (Note: fm Global approves ent finish as corrosion resistant. FM 
Global has no approval classification for Polyester coatings as corrosion resistant.)
2.  listinGs and approVals
culus listed: Category VNIV
fm approved: Class Series 2000
Vds approved: Certificates G414009 and G414010
lpcB approved 
ce certified: Standard EN 12259-1:1999, A3:2006 Certificate of Constancy of Performance 0832-CPR-S0021
cccf approved: Approved by the China Certification Center for Fire Products (CCCF)
Refer to Approval Charts and Design Criteria for listing and approval requirements that must be followed.
3.  tecHnical data
Specifications:
Minimum Operating Pressure: 7 psi (0.5 bar) 
Rated to 175 psi (12 bar) water working pressure
Factory tested hydrostatically to 500 psi (34.5 bar)
Thread size: 1/2” NPT, 15 mm BSP
Nominal K-Factor: 5.6 U.S. (80.6 metric**)
 Glass-bulb fluid temperature rated to -65 °F (-55 °C)
Overall Length: 2-1/4” (58 mm)
 *cULus Listing, FM Approval, and NFPA 13 installs require a minimum of 7 psi (0.5 bar). The minimum operating pressure for LPCB and CE 
Approvals ONLY is 5 psi (0.35 bar).
material standards:
Frame Casting: Brass UNS-C84400 or QM Brass 
Deflector: Phosphor Bronze UNS-C51000 or Copper UNS-C19500
Bulb: Glass, nominal 3 mm diameter
Belleville Spring Sealing Assembly: Nickel Alloy, coated on both sides with PTFE Tape
Screw: Brass UNS-C36000
Pip Cap and Insert Assembly: Copper UNS-C11000 and Stainless Steel UNS-S30400 
For Polyester Coated Sprinklers: Belleville Spring-Exposed
For ENT Coated Sprinklers: Belleville Spring-Exposed, Screw and Pipcap - ENT plated.
ordering information: (Also refer to the current Viking price list.)
Order Quick Response Pendent Sprinklers by first adding the appropriate suffix for the sprinkler finish and then the appropriate 
suffix for the temperature rating to the sprinkler base part number. 
Finish Suffix: Brass = A, Chrome = F, White Polyester = M-/W, Black Polyester = M-/B, and ENT = JN
Temperature Suffix: 135 °F (57 °C) = A, 155 °F (68 °C) = B, 175 °F (79 °C) = D, 200 °F (93 °C) = E, 286 °F (141 °C) = G
For example, sprinkler VK302 with a Brass finish and a 155 °F (68 °C) temperature rating = Part No. 12979AB
available finishes and temperature ratings: Refer to Table 1.
accessories: (Also refer to the current Viking price list.)
Replaces Form No. F_033314 Rev 17.1
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sprinkler Wrenches:
A. Standard Wrench: Part No. 21475M/B (available since 2017). 
B. Wrench for Recessed Pendent Sprinklers: Part No. 13655W/B** (available since 2006)
C. Optional Protective Sprinkler Cap Remover/Escutcheon Installer Tool*** Part No. 15915 (available since 2010)
 **A ½” ratchet is required (not available from Viking).
    ***Allows use from the floor by attaching a length of 1” diameter CPVC tubing to the tool. Ideal for sprinkler cabinets. Refer to Bulletin F_051808.
sprinkler cabinets:
A. Six-head capacity: Part No. 01724A (available since 1971)
B. Twelve-head capacity: Part No. 01725A (available since 1971)
4.  installation
Refer to appropriate NFPA Installation Standards.
5.  operation
During fire conditions, the heat-sensitive liquid in the glass bulb expands, causing the glass to shatter, releasing the pip cap and 
sealing spring assembly. Water flowing through the sprinkler orifice strikes the sprinkler deflector, forming a uniform spray pattern 
to extinguish or control the fire.
6.  inspections, tests and maintenance
Refer to NFPA 25 for Inspection, Testing and Maintenance requirements.
7.  aVailaBility
The Viking Microfast® Quick Response Pendent Sprinkler VK302 is available through a network of domestic and international dis-
tributors.  See The Viking Corporation web site for the closest distributor or contact The Viking Corporation.
8.  Guarantee
For details of warranty, refer to Viking’s current list price schedule or contact Viking directly.
figure 1:  
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ceiling temperature2 Bulb color
Ordinary 135 °F (57 °C) 100 °F (38 °C) Orange
Ordinary 155 °F (68 °C) 100 °F (38 °C) Red
Intermediate 175 °F (79 °C) 150 °F (65 °C) Yellow
Intermediate 200 °F (93 °C) 150 °F (65 °C) Green
High 286 °F (141 °C) 225 °F (107 °C) Blue
sprinkler finishes: Brass, Chrome, White Polyester, Black Polyester, and ENT
corrosion-resistant coatings3: White Polyester, and Black Polyester. ENT in all temperature ratings except 135 °F (57 °C)
footnotes
1 The sprinkler temperature rating is stamped on the deflector. 
2 Based on NFPA-13. Other limits may apply, depending on fire loading, sprinkler location, and other requirements of the Authority Having Jurisdiction. 
Refer to specific installation standards.
3 The corrosion-resistant coatings have passed the standard corrosion test required by the approving agencies indicated in the Approval Charts. These 
tests cannot and do not represent all possible corrosive environments. Prior to installation, verify through the end-user that the coatings are com-
patible with or suitable for the proposed environment. For automatic sprinklers, the coatings indicated are applied to the exposed exterior surfaces 
only. Note that the spring is exposed on sprinklers with Polyester and ENT coatings.   For ENT coated automatic sprinklers, the waterway is coated.
figure 2:  Wrench 13655W/B for recessed pendent sprinklers
carefully slide the wrench sideways around 
the protective cap, ensuring engagement with 
the sprinkler wrench flats
sprinkler wrench 13655W/B** 
for recessed pendent 
sprinklers
** a 1/2” ratchet is required
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approval chart 1 (ul)
the Viking microfast® quick response 
pendent sprinkler Vk302 





thread size nominal k-factor
overall 
length
listings and approvals3 
(refer also to design criteria.)
npt Bsp u.s. metric2 inches mm culus4 Vds lpcB               7
12979 VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1Z, B1Y, D2, C2X A1 A1Z, B1Y D1Z, C1Y -- --
19780 VK302 Pendent 1/2” -- 5.6 80.6 2-1/4 58 -- -- -- -- -- D3
21354 VK302 Pendent -- 15 mm 5.6 80.6 2-1/4 58 -- -- -- -- -- D3
NOTICE - Product Below - Limited Availability (Contact Local Viking Office)
06662B VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1Z, B1Y, D2, C2X -- -- -- -- --
18021 VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1X, B1Y A1 A1X, B1Y D1X, C1Y8 D1X, C1Y9 --
approved temperature ratings
A - 135 °F (57 °C), 155 °F (68 °C), 175 °F 
(79 °C), 200 °F (93 °C), 286 °F (141 °C)
B - 135 °F (57 °C), 155 °F (68 °C), 175 °F 
(79 °C), and 200 °F (93 °C)
C - 155 °F (68 °C), 175 °F (79 °C), and 
200 °F (93 °C)
D - 155 °F (68 °C), 175 °F (79 °C), 200 °F 
(93 °C), 286 °F (141 °C)
approved finishes






X - Standard surface-mounted escutcheon or the 
Viking Micromatic® Model E-1 Recessed Escutcheon
Y - Standard surface-mounted escutcheon or the 
Viking Microfast® Model F-1 Adjustable Escutcheon, or recessed with the Viking Micro-
matic® Model E-1, E-2, or E-3 Recessed Escutcheon
Z - Standard surface-mounted escutcheon or the 
Viking Microfast® Model F-1 Adjustable Escutcheon
footnotes
1 Base part number shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This table shows the listings and approvals available at the time of printing. Other approvals may be in process.
4 Listed by Underwriters Laboratories Inc. for use in the U.S. and Canada.
5 cULus Listed as corrosion-resistant.
6 Other colors are available on request with the same Listings and Approvals as the standard colors.
7 CE Certified, Standard EN 12259-1, EC-certificate of conformity 0832-CPD-2001.
8 CE Certified, Standard EN 12259-1, EC-certificates of conformity 0832-CPD-2001 and 0832-CPD-2003.
9 MED Certified, Standard EN 12259-1, EC-certificates of conformity 0832-MED-1003 and 0832-MED-1008.
desiGn criteria - ul 
(Also refer to Approval Chart 1 above.)
culus listing requirements: 
The Viking Microfast® Quick Response Pendent Sprinkler VK302 is cULus Listed as indicated in the Approval Chart for installation in 
accordance with the latest edition of NFPA 13 for standard spray sprinklers.
•	Designed for use in Light and Ordinary occupancies. 
•	The sprinkler installation rules contained in NFPA 13 for standard spray pendent sprinklers must be followed.
important: always refer to Bulletin form no. f_091699 - care and Handling of sprinklers. also refer to form 
no. f_080614 for general care, installation, and maintenance information. Viking sprinklers are to be installed in 
accordance with the latest edition of Viking technical data, the appropriate standards of nfpa, lpcB, apsad, 
Vds or other similar organizations, and also with the provisions of governmental codes, ordinances, and stan-
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approval chart 2 (fm)
the Viking microfast® quick response 
pendent sprinkler Vk302 





thread size nominal k-factor overall length fm approvals3 
(refer also to design criteria.)npt Bsp u.s. metric2 inches mm
12979 VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1Z, B1Y, D2X, C2
NOTICE - Product Below - Limited Availability (Contact Local Viking Office)
06662B VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1Z, B1Y, D2X, C2
18021 VK302 Pendent 1/2” 15 mm 5.6 80.6 2-1/4 58 A1Z, B1Y
approved temperature ratings
A - 135 °F (57 °C), 155 °F (68 °C), 175 °F (79 °C), 200 °F 
(93 °C), 286 °F (141 °C)
B - 135 °F (57 °C), 155 °F (68 °C), 175 °F (79 °C), and 
200 °F (93 °C)
C - 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), 286 
°F (141 °C)
D - 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C)
approved finishes




X - Standard surface-mounted escutcheon or the 
Viking Micromatic® Model E-1 Recessed 
Escutcheon
Y - Standard surface-mounted escutcheon or the 
Viking Microfast® Model F-1 Adjustable Escutcheon, 
or recessed with the Viking Micromatic® Model E-1 
or E-2 Recessed Escutcheon
Z - Standard surface-mounted escutcheon or the 
Viking Microfast® Model F-1 Adjustable Escutcheon
footnotes
1 Base part number shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 
10.0.
3 This table shows the FM Approvals available at the time of printing. Other approvals may be in process.
4 Other colors are available on request with the same Approvals as the standard colors.
5 FM approved as corrosion resistant.
desiGn criteria - fm 
(Also refer to Approval Chart 2 above.)
fm approval requirements: 
The Viking Microfast® Quick Response Pendent Sprinkler VK302 is FM Approved as quick response non-storage pendent sprinklers 
as indicated in the FM Approval Guide. For specific application and installation requirements, reference the latest applicable FM Loss 
Prevention Data Sheets (including Data Sheet 2-0). FM Global Loss Prevention Data Sheets contain guidelines relating to, but not 
limited to: minimum water supply requirements, hydraulic design, ceiling slope and obstructions, minimum and maximum allowable 
spacing, and deflector distance below the ceiling.
note: the fm installation guidelines may differ from culus and/or nfpa criteria.
important: always refer to Bulletin form no. f_091699 - care and Handling of sprinklers. also refer to page 
f_080614 for general care, installation, and maintenance information. Viking sprinklers are to be installed in ac-
cordance with the latest edition of Viking technical data, the appropriate standards of nfpa, fm Global, lpcB, 
apsad, Vds or other similar organizations, and also with the provisions of governmental codes, ordinances, and 
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figure 4:  sprinkler dimensions with the model e-1 and e-2 recessed escutcheons















installed with a standard 
1/8” surface-mounted 
escutcheon
installed with a microfast 
model f-1 adjustable 
escutcheon
ceiling opening size:
2-5/16” (59 mm) minimum
2-1/2” (64 mm) maximum
note: at maximum, adapter 
is exposed 1/2” (13 mm) 


















2-5/16” (59 mm) minimum
2-1/2” (64 mm) maximum
installed with a 
model e-1 recessed 
escutcheon
installed with a model 
e-2 thread-on  recessed 
escutcheon
Replaces Form No. F_033314 Rev 17.1
(Replaced wrench 10896W/B with 21475M/B)
SPR-4
mirage® standard and 
Qr concealed pendent 
sprinkler vk462 and hp 
sprinkler vk463 (k5.6)
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1.  description
Viking Mirage® Standard and Quick Response Concealed Pendent Sprinkler VK462 
and HP Sprinkler VK463 are thermosensitive glass-bulb spray sprinklers designed for 
installation on concealed pipe systems where the appearance of a smooth ceiling is 
desired.
The sprinkler is pre-assembled with a threaded adapter for installation with a low-
profile cover assembly that provides up to ½” (12.7 mm) of vertical adjustment. The 
two-piece design allows installation and testing of the sprinkler prior to installation of 
the cover plate. The “push-on”, “thread-off” design of the concealed cover plate assem-
bly allows easy installation of the cover plate after the system has been tested and the 
ceiling finish has been applied. The cover assembly can be removed and reinstalled, 
allowing temporary removal of ceiling panels without taking the sprinkler system out of 
service or removing the sprinkler. The Electroless Nickel PTFE (ENT) coating has been 
investigated for installation in corrosive atmospheres and is cULus Listed as corrosion 
resistant as indicated in the Approval Charts.  The ENT finish is only available for the 
sprinkler assembly, the cover plate is not plated.
2.  listings and approvals
  cUlus listed: Category VNIV
  Fm approval: Class 2015
  nYc approved: MEA 89-92-E, Volume 32
  vds approved: Certificate G4080021 
  lpcB approved: Ref. No. 096e/12 
  ce certified: Standard EN 12259-1, EC-certificate of conformity 0832-CPD-2032   
  cccF approved: Approved by the China Certification Center for Fire Products (CCCF)
  Refer to Approval Chart 1 Design Criteria for cULus Listing requirements, and refer to Approval Chart 2 and Design Criteria
  on page for FM Approval requirements that must be followed.
3.  technical data
Specifications:
Available since 2006.
Minimum Operating Pressure: 7 psi (0.5 bar)*
maximum Working pressure: sprinkler vk463 is rated for use with water working pressures ranging from the minimum 
7 psi (0.5 bar) up to 250 psi (17.2 bar) for high-pressure systems. high-pressure (hp) sprinklers can be identified by 
locating “250” stamped on the deflector. sprinkler vk462 is rated to a maximum 175 psi (12 bar) wwp. 
Factory tested hydrostatically to 500 psi (34.5 bar)
Thread size: 1/2” (15 mm) NPT
Nominal K-Factor: 5.6 U.S. (80.6 metric†)
Glass-bulb fluid temperature rated to -65°F (-55°C)
Patents Pending
 *cULus Listing, FM Approval, and NFPA 13 installs require a minimum of 7 psi (0.5 bar). The minimum operating pressure for LPCB and CE 
Approvals ONLY is 5 psi (0.35 bar).
 †Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
material standards:
Sprinkler Body: Brass UNS-C84400
Deflector: Copper UNS-C19500 for Sprinkler VK462
 Phosphor Bronze UNS-C51000 for Sprinkler VK463
Deflector Pins: Stainless Steel Alloy
Bulb: Glass, nominal 3 mm diameter
Pip Cap and Insert Assembly: Copper UNS-C11000 and Stainless Steel UNS-S30400
Button: Brass UNS-C36000 
Screws: 18-8 Stainless Steel
Belleville Spring Sealing Assembly: Nickel Alloy, coated on both sides with Teflon Tape
Yoke: Phosphor Bronze UNS-C51000
Cover Adapter: Cold Rolled Steel UNS-G10080, Finish: Clear Chromate over Zinc Plating
Replaces Form No. F_103005 Rev 16.1 
(Added PNs for CCCF Approved sprinkler)
SPR-5
mirage® standard and 
Qr concealed pendent 
sprinkler vk462 and hp 
sprinkler vk463 (k5.6)
technical data
Form No. F_103005     17.02.02  Rev 17.1
Page 2 of 6
the viking corporation, 210 n industrial park drive, hastings mi 49058
telephone: 269-945-9501  technical services: 877-384-5464  Fax: 269-818-1680  email: techsvcs@vikingcorp.com
visit the viking website for the latest edition of this technical data page.
cover assembly materials:
Cover: Copper UNS-C11000
Base: Brass UNS-C26000 or UNS-C26800
Springs: Nickel Alloy
Solder: Eutectic
ordering information: (Also refer to the current Viking price list.)
Viking Mirage® Standard and Quick Response Concealed Pendent Sprinklers and Cover Plate Assemblies must be ordered separately:
sprinkler: Base Part No. VK462 - 13503A for Brass finish and 13503JN for ENT finish. VK463 - HP Base Part No. 13667A
Specify sprinkler temperature rating by adding the appropriate suffix for the temperature rating to the base part number:
Temperature Suffix: 155 °F (68 °C) = B, 175 °F (79 °C) = D, 200 °F (93 °C) = E
For example, sprinkler VK463 with a 155 °F (68 °C) temperature rating = 13667AB. 
cover plate assembly: Base Part No. 13504 (2-3/4” diameter), Base Part No. 13642 (3-5/16“ diameter), or Base Part No. 15394 
(square cover plate, 3-5/16” diameter)  
Specify finish and temperature rating of the cover plate assembly by adding the appropriate suffixes for the finish and the cover 
temperature rating to the base part number:
Finish Suffix: Polished Chrome = F, Brushed Chrome = F-/B, Bright Brass = B, Antique Brass = B-/A, Brushed Brass = B-/B, 
Brushed Copper = E-/B, Painted White = M-/W, Painted Ivory = M-/I, Painted Black = M-/B
Temperature Suffix: 135 °F (57 °C) UL (139 °F (59 °C) FM and LPCB) = A, 165 °F (74 °C) = C 
For example, cover 13504 with a Polished Chrome finish and a 165 °F (74 °C) temperature rating = 13504FC. 
Note: Square cover plate 15394 cULus Listing is for the 135 °F (57 °C) temperature rated cover plate only. Refer to the Approval Chart.
available Finishes and temperature ratings: Refer to Table 1.
accessories: (Also refer to the Viking website.)
sprinkler Wrenches**:
A. Heavy Duty Wrench Part No. 14047W/B (available since 2006), or
B. Head Cabinet Wrench Part No. 14031*** (available since 2006) 
C. Optional Concealed Cover Plate Installer Tool Part No. 14412 for cover 13504, or Part No. 14867 for the large diameter cover 
(available since 2007)
**Requires a ½” ratchet (not available from Viking). ***Optional for removal of the protective cap. Ideal for sprinkler cabinets.
sprinkler cabinet: Part No. 01731A (available since 1971)
4.  installation
Refer to appropriate NFPA Installation Standards.
5.  operation
During fire conditions, when the temperature around the sprinkler approaches its operating temperature, the cover plate detaches. 
Continued heating of the exposed sprinkler causes the heat-sensitive liquid in the glass bulb to expand and the bulb to shatter, 
releasing the yoke, pip-cap and sealing spring assembly. Water flowing through the sprinkler orifice strikes the sprinkler deflector, 
forming a uniform spray pattern to extinguish or control the fire.
6.  inspections, tests and maintenance
Refer to NFPA 25 for Inspection, Testing and Maintenance requirements.
7.  availaBilitY
Viking Sprinklers VK462 and VK463 are available through a network of domestic and international distributors. See The Viking 
Corporation web site for the closest distributor or contact The Viking Corporation.
8.  gUarantee
For details of warranty, refer to Viking’s current list price schedule or contact Viking directly.
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approval chart 1 (Ul)
mirage® concealed pendent sprinklers vk462 and vk463
sprinkler 








listings and approvals4 
(refer also to design criteria)
inch mm U.s. metric2 cUlus5 nYc vds7 lpcB         
standard response applications
13503A VK462 1/2” -- 5.6 80.6 175 psi (12 bar) -- -- AY1, CZ1 AY1, BZ1 AY1, CZ18 --
19785A VK462 1/2” -- 5.6 80.6 175 psi (12 bar) -- -- -- -- -- AY2, CZ2
21356A VK462 -- 15 5.6 80.6 175 psi (12 bar) -- -- -- -- -- AY2, CZ2
Quick response applications
13503A VK462 1/2” 15 5.6 80.6 175 psi (12 bar) AV1, BX1 AV1, BW16 -- -- -- --
13503JN11 VK462 1/2” 15 5.6 80.6 175 psi (12 bar) AV1, BX1 AV1, BW16 -- -- -- --
13667A VK463 1/2” 15 5.6 80.6 250 psi (17.2 bar)3 AV1, BX1 AV1, BW16 -- -- -- --
sprinkler temperature ratings
A - 155 °F (68 °C)
B - 175 °F (79 °C) and 200 °F (93 °C)
C - 200 °F (93 °C)
cover plate assembly temperature ratings9
V - 135 °F (57 °C) cULus Listed cover 135041, 136421 (large diam-
eter), or 153941 (square cover plate)
W - 165 °F (74 °C) cover 135041 or 136421 (large diameter) 
X - 165 °F (74 °C) cover 135041, or 136421 (large diameter)
Y - 135 °F (57 °C) cover 135041 LPCB Approved as 139 °F (59 °C)
Z - 165 °F (74 °C) cover 135041
cover plate assembly Finishes10
1 -  Polished Chrome, Brushed Chrome, Bright Brass, 
Antique Brass, Brushed Brass, Brushed Copper, 
Painted White, Painted Ivory, or Painted Black
2 - Brass
Footnotes
1 Part number shown is the base part number. For complete part number, refer to current Viking price list schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 The Water Working Pressure rating is stamped on the deflector.
4 This chart shows the listings and approvals available at the time of printing. Other approvals may be in process. Check with the manufacturer for any additional 
approvals. 
5 Listed by Underwriter’s Laboratories for use in the U.S. and Canada.
6 Accepted for use, City of New York Department of Buildings, MEA Number 89-92-E, Vol. 32.
7 VdS Approved, standards VdS 2344:2005-12, VdS 2100-25:2008-01, and EN 12259-1:1999 + A1:2001 + A2:2004 + A3:2006, Certificate G4080021.
8 CE Certified, Standard EN 12259-1, EC-certificate of conformity 0832-CPD-2032.
9 The 135/139 °F cover has an orange label. The 165 °F (74 °C) cover has a white label. 
10 Painted finish consists of Polyester Baked Enamel. Other paint colors are available on request with the same listings as the standard paint colors. Listings and 
approvals apply for any paint manufacturer. Contact Viking for additional information.  
11 cULus Listed as corrosion resistant.
note: Custom colors are indicated on a label inside the cover assembly. Refer to Figure 1.







temperature rating of cover 
assembly (required) Bulb color
Ordinary 155 °F (68° C) 100 °F (38 °C) 135 °F (57 °C) cULus 139 °F (59 °C) FM and LPCB Red
Intermediate 175 °F (79 °C) 150 °F (65 °C) 165 °F (74 °C) Yellow
Intermediate 200 °F (93 °C) 150 °F (65 °C) 165 °F (74 °C) Green
cover plate Finishes: Polished Chrome, Brushed Chrome, Bright Brass, Antique Brass, Brushed Brass, Brushed Copper, Painted White, Painted Ivory, 
or Painted Black
sprinkler Finishes: Brass and ENT
corrosion resistant coatings3: ENT
Footnotes
1 The sprinkler temperature rating is stamped on the sprinkler deflector. 
2 Based on NFPA-13. Other limits may apply, depending on fire loading, sprinkler location, and other requirements of the Authority Having Jurisdiction. 
Refer to specific installation standards.
3 The corrosion resistant coatings have passed the standard corrosion test required by the approving agencies indicated in the Approval Charts.  These 
tests cannot and do not represent all possible corrosive environments.  Prior to installation, verify through the end-user that the coatings are compat-
ible with or suitable for the proposed environment.  For automatic sprinklers, the ENT coating is applied to all exposed exterior surfaces, including the 
waterway, but the Belleville spring is exposed.
SPR-5
mirage® standard and 
Qr concealed pendent 
sprinkler vk462 and hp 
sprinkler vk463 (k5.6)
technical data
Form No. F_103005     17.02.02  Rev 17.1
Page 4 of 6
the viking corporation, 210 n industrial park drive, hastings mi 49058
telephone: 269-945-9501  technical services: 877-384-5464  Fax: 269-818-1680  email: techsvcs@vikingcorp.com
visit the viking website for the latest edition of this technical data page.
design criteria - Ul 
(Also refer to Approval Chart 1)
cUlus listing requirements: 
Mirage® Concealed Pendent Sprinklers VK462 and VK463 are cULus Listed as quick response for installation in accordance with the latest edition of 
NFPA 13 for standard coverage pendent spray sprinklers as indicated below.
•	For hazard occupancies up to and including Ordinary Hazard, Group II.
•	Protection areas and maximum spacing shall be in accordance with the tables provided in NFPA 13. Maximum spacing allowed is 15 ft. (4.6 m).
•	Minimum spacing allowed is 6 ft. (1.8 m) unless baffles are installed in accordance with NFPA 13.
•	Minimum distance from walls is 4 in. (102 mm).
•	Maximum distance from walls shall be no more than one-half of the allowable distance between sprinklers. The distance shall be measured 
perpendicular to the wall.
•	The sprinkler obstruction rules contained in NFPA 13 for standard coverage pendent spray sprinklers must be followed.
note: concealed sprinklers must be installed in neutral or negative pressure plenums only.
vds approval requirements: 
a) The sprinkler can be installed in a concrete ceiling (massive ceiling) or in a false ceiling made of light materials.
b) This sprinkler is deflector fixed type and can be only activated by heat. The housing is not tight. 
c) Follow installation guidelines of current standards, CEA4001VdS and EN12845. These sprinklers can only be installed in LH and OH occupan-
cies, except in OH4.
notes: Due to the design the sprinkler type ‘Domed-CCP’ shall not be installed in false ceilings in which the false ceiling space is protected by a 
water extinguishing system.
Due to the design the sprinkler type ‘Domed-CCP’ shall not be installed in false ceilings in which during a fire the pressure above the false ceiling 
may be assumed to be higher than the pressure below the false ceiling.
The criterion for the dropping of the cover relevant for this approval is heat.
Steps of installation:
1. Prepare the sprinkler key.
2. Remove the plastic cover.
3. Hold the sprinkler with the wrench and fasten it.
4. Replace the plastic cover and do not remove until the cover is installed.
important: always refer to Bulletin Form no. F_091699 - care and handling of sprinklers. also refer to Bulletin 
Form no. F_080614 for general care, installation, and maintenance information. viking sprinklers are to be in-
stalled in accordance with the latest edition of viking technical data, the appropriate standards of nFpa, lpcB, 
apsad, vds or other similar organizations, and also with the provisions of governmental codes, ordinances, and 
standards, whenever applicable. 
Figure 1:  identification of custom paint for concealed covers
All custom color painted cover plates will have an 
identifying label affixed to the inside of the cover that 
indicates the custom color and will have a representative 














Figure 2:  square cover assembly 15394
3-5/16” (84 mm)
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design criteria - Fm
(Also refer to Approval Chart 2 above.)
Fm approval requirements: 
Viking Concealed Pendent Sprinkler VK462 is FM Approved as a standard response non-storage concealed pendent sprinkler as indicated in the FM 
Approval Guide. For specific application and installation requirements, reference the latest applicable FM Loss Prevention Data Sheets (including Data 
Sheet 2-0). FM Global Loss Prevention Data Sheets contain guidelines relating to, but not limited to: minimum water supply requirements, hydraulic 
design, ceiling slope and obstructions, minimum and maximum allowable spacing, and deflector distance below the ceiling.
note: the Fm installation guidelines may differ from cUlus and/or nFpa criteria.
important: always refer to Bulletin Form no. F_091699 - care and handling of sprinklers. also refer to page 
sr1-3 for general care, installation, and maintenance information. viking sprinklers are to be installed in ac-
cordance with the latest edition of viking technical data, the appropriate standards of nFpa, Fm global, lpcB, 
apsad, vds or other similar organizations, and also with the provisions of governmental codes, ordinances, and 
standards, whenever applicable. 
approval chart 2 (Fm)
mirage® standard response concealed pendent sprinkler vk462
sprinkler Base 
part no.1 sin




(refer also to design criteria below.)
inch mm U.s. metric2
13503A VK462 1/2” 15 5.6 80.6 175 psi (12 bar) AW1, BX1
sprinkler temperature ratings
A - 155 °F (68 °C)
B - 175 °F (79 °C) and 200 °F (93 °C)
cover plate assembly temperature ratings4
W - 139 °F (59 °C) cover 135041, 136421 (large diameter), 
or 153941 (square cover plate)   
X - 165 °F (74 °C) cover 135041, 136421 (large diameter), or 
153941 (square cover plate)
cover plate assembly Finishes5
1 - Polished Chrome, Brushed Chrome, Bright 
Brass, Antique Brass, Brushed Brass, 
Brushed Copper, Painted White, Painted 
Ivory, or Painted Black
Footnotes
1 Part number shown is the base part number. For complete part number, refer to current Viking price list schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This chart shows the FM Approvals available at the time of printing. Other approvals may be in process. Check with the manufacturer for any additional 
approvals. 
4 The 139 °F (59 °C) cover has an orange label. The 165 °F (74 °C) cover has a white label. 
5 Painted finish consists of Polyester Baked Enamel. Other paint colors are available on request with the same listings as the standard paint colors. 
Listings and approvals apply for any paint manufacturer. Contact Viking for additional information.  
note: Custom colors are indicated on a label inside the cover assembly. Refer to Figure 1.
SPR-5
mirage® standard and 
Qr concealed pendent 
sprinkler vk462 and hp 
sprinkler vk463 (k5.6)
technical data
Form No. F_103005     17.02.02  Rev 17.1
Page 6 of 6
the viking corporation, 210 n industrial park drive, hastings mi 49058
telephone: 269-945-9501  technical services: 877-384-5464  Fax: 269-818-1680  email: techsvcs@vikingcorp.com
visit the viking website for the latest edition of this technical data page.
sprinkler and 
adapter assembly
•	 protective cap 
removed 
•	 Use wrench 
14047W/B**
step 1: 
carefully slide the 




** a 1/2” ratchet is required (not available from viking)
2-1/4” (57 mm) 
diameter opening 
required in the 
ceiling.
step 2: 
carefully press the wrench upward and 
turn slightly to ensure engagement with 
the	sprinkler	wrench	flats.
Figure 3: sprinkler installation and proper Wrench Usage
never install the sprinkler by applying the installation 
wrench across the frame arms. do not overtighten. 
Use only the designated sprinkler wrenches, viking 
part numbers 14047W/B** or 14031**. a leak tight seal 






Figure 4: sprinkler dimensions and cover installation











maximum 2-1/16” (52 mm)
minimum
2-3/4” (70 mm) or
3-5/16” (84 mm)note: Upon sprinkler activation, the deflector descends 
to approximately 13/16” (21 mm) below the sprinkler body. 
Replaces Form No. F_103005 Rev 15.1 
(Added PNs for CCCF Approved sprinklers; upgraded graphics)
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1.  description
The Viking Microfast® Quick Response Horizontal Sidewall Sprinkler VK305 is  a 
small thermosensitive glass bulb spray sprinkler available with various finishes and 
temperature ratings to meet design requirements. The special Polyester and Electroless 
Nickel PTFE (ENT) coatings can be used in decorative applications where colors are 
desired. In addition, these coatings have been investigated for installation in corrosive 
atmospheres and are listed/approved as corrosion resistant as indicated in Approval 
Charts. 
2.  listinGs and approVals
cULus Listed: Category VNIV
FM Approved: Class 2020
 CCCF Approved: Approved by the China Certification Center for Fire Products (CCCF)
Refer to Approval Charts and Design Criteria for listing and approval requirements that must 
be followed.
3.  tecHnical data
Specifications:
Minimum Operating Pressure: 7 psi (0.5 bar) 
Rated to 175 psi (12 bar) water working pressure
Factory tested hydrostatically to 500 psi (34.5 bar)
Nominal K-Factor: 5.6 U.S. (80.6 metric*)
* Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in 
kPa, divide the metric K-factor shown by 10.0.
Overall Length: 2-3/4” (68 mm)
Material standards:
Frame Casting: Brass UNS-C84400 or QM Brass 
Deflector: Copper UNS-C19500 
Bulb: Glass, nominal 3 mm diameter
Belleville Spring Sealing Assembly: Nickel Alloy, coated on both sides with PTFE Tape
Screw: Brass UNS-C36000
Pip Cap and Insert Assembly: Copper UNS-C11000 and Stainless Steel UNS-S30400
For Polyester Coated Sprinklers: Belleville Spring-Exposed
For ENT Coated Sprinklers: Belleville Spring - Exposed, Screw and Pip cap - ENT plated.
ordering information: (Also refer to the current Viking price list.)
Order Viking Microfast® Quick Response Horizontal Sidewall Sprinkler VK305 by first adding the appropriate suffix for the sprin-
kler finish and then the appropriate suffix for the temperature rating to the sprinkler base part number. 
Finish Suffix: Brass = A, Chrome = F, White Polyester = M-/W, Black Polyester = M-/B, and ENT = JN
Temperature Suffix: 135 °F / 57 °C = A, 155 °F / 68 °C = B, 175 °F / 79 °C = D, 200 °F / 93 °C = E, and 286 °F / 141 °C = G
For example, sprinkler 12997 with a Brass finish and a 155 °F / 68 °C temperature rating = Part No. 12997AB
available finishes and temperature ratings: Refer to Table 1.
accessories: (Also refer to the Viking website.)
sprinkler wrenches:
A. Standard Wrench: Part No. 21475M/B (available since 2017). 
B. Wrench for recessed and/or wax coated sprinklers: Part No. 13655W/B** (available since 2006)
 **A ½” ratchet is required (not available from Viking).
Replaces form F_060914 Rev. 16.2 
(Replaced wrench 10896W/B with 21475M/B)
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sprinkler cabinets:
A. Six-head capacity: Part No. 01724A (available since 1971)
B. Twelve-head capacity: Part No. 01725A (available since 1971)
4.  installation
Refer to appropriate NFPA Installation Standards.
5.  operation
During fire conditions, the heat-sensitive fusible link disengages, the pip cap and spring are released, and the waterway is opened. 
Water flowing through the sprinkler orifice strikes the sprinkler deflector, forming a uniform spray pattern to extinguish or control 
the fire. 
6.  inspections, tests and Maintenance
Refer to NFPA 25 for Inspection, Testing and Maintenance requirements.
7.  aVailability
Viking Microfast® Quick Response Horizontal Sidewall Sprinkler VK305 is available through a network of domestic and interna-
tional distributors. See The Viking Corporation web site for the closest distributor or contact The Viking Corporation.
8.  Guarantee
For details of warranty, refer to Viking’s current list price schedule or contact Viking directly.
figure 1:  
standard sprinkler wrench 21475M/b
wrench flat
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figure 2:  wrench 13655w/b for recessed sprinklers
step 1: carefully slide the 
wrench sideways around 
the deflector, ensuring en-
gagement with the sprinkler 
wrench flats.
sprinkler wrench 13655w/b** 
must be used for installing 
wax coated sprinklers.
** a 1/2” ratchet is required
(not available from Viking)
step 2: carefully press the wrench onto the 
sprinkler wrench flats.






ceiling temperature2 bulb color
Ordinary 135 °F (57 °C) 100 °F (38 °C) Orange
Ordinary 155 °F (68 °C) 100 °F (38 °C) Red
Intermediate 175 °F (79 °C) 150 °F (65 °C) Yellow
Intermediate 200 °F (93 °C) 150 °F (65 °C) Green
High 286 °F (141 °C) 225 °F (107 °C) Blue
sprinkler finishes: Brass, Chrome, White Polyester, Black Polyester, and ENT
corrosion-resistant coatings3: White Polyester, Black Polyester, and ENT  
footnotes
1 The sprinkler temperature rating is stamped on the deflector. 
2 Based on NFPA-13. Other limits may apply, depending on fire loading, sprinkler location, and other requirements of the Authority Having Jurisdiction. 
Refer to specific installation standards.
3 The corrosion-resistant coatings have passed the standard corrosion test required by the approving agencies indicated in the Approval Charts. These 
tests cannot and do not represent all possible corrosive environments. Prior to installation, verify through the end-user that the coatings are compat-
ible with or suitable for the proposed environment. For automatic sprinklers, the coatings indicated are applied to the exposed exterior surfaces only. 
For ENT coated sprinklers, the waterway is coated. Note that the spring is exposed on sprinklers with Polyester, and ENT coatings.
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approval chart 1 (ul)
Microfast® Quick response Horizontal sidewall sprinkler Vk305 
for light or ordinary Hazard occupancies
Maximum 175 psi (12 bar) wwp





thread size nominal k-factor overall length listings and approvals
3 
(refer also to design criteria on page 43x.)
npt bsp u.s. metric2 inches mm culus4 lpcb                 
12997 VK305 HSW 1/2” 15 mm 5.6 80.6 2-11/16 68 A1Y, B1X, C2W, D2Z -- -- --
19782 VK305 HSW 1/2” -- 5.6 80.6 2-11/16 68 -- -- -- E3
NOTICE - Product Below - Limited Availability (Contact Local Viking Office)
12121 VK305 HSW 1/2” 15 mm 5.6 80.6 1-11/16 68 A1Y, B1X, C2W, D2Z -- -- --
approved temperature ratings 
A - 135 °F (57 °C), 155 °F (68 °C), 175 
°F (79 °C), 200 °F (93 °C), and 286 °F 
(141 °C)
B - 135 °F (57 °C), 155 °F (68 °C), 175 °F 
(79 °C), and 200 °F (93 °C)
C - 155 °F (68 °C), 175 °F (79 °C), 200 °F 
(93 °C), and 286 °F (141 °C)
D - 155 °F (68 °C), 175 °F (79 °C), and 200 
°F (93 °C)
E - 155 °F (68 °C)
approved finishes





W - Installed with standard surface-mounted escutcheons
X - Installed with standard surface-mounted escutcheons or 
the Viking Microfast® Model F-1 Adjustable Escutcheon, 
or recessed with the Viking Micromatic® Model E-1, E-2, 
or G-1 Recessed Escutcheon
Y - Installed with standard surface-mounted escutcheons or 
the Viking Microfast® Model F-1 Adjustable Escutcheon
Z - Installed with standard surface-mounted escutcheons or 
recessed with the Viking Micromatic Model E-1
footnotes
1 Base part number shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This table shows the listings and approvals available at the time of printing. Other approvals may be in process.
4 Listed by Underwriters Laboratories Inc. for use in the U.S. and Canada.
5 cULus Listed as corrosion-resistant. 
6 Other colors are available on request with the same Listings and Approvals as the standard colors.
desiGn criteria - ul  
(Also refer to Approval Chart 1.)
culus listing requirements: 
Quick Response Horizontal Sprinkler VK305 is cULus Listed as indicated in Approval Chart 1 for installation in accordance with the latest edition of 
NFPA 13 for sidewall standard spray sprinklers.
•	Designed for use in Light and Ordinary Hazard occupancies. 
•	Locate with the deflector 4” to 12“ (102 mm to 305 mm) below the ceiling.    
•	Protection areas and maximum spacing shall be in accordance with the tables provided in NFPA 13.
•	Minimum spacing allowed is 6 ft. (1.8 m).
•	Align the top of the deflector parallel with the ceiling.
•	Locate no less than 4” (102 mm) from end walls.
•	Maximum distance from end walls shall be no more than one-half of the allowable distance between sprinklers. The distance shall be measured 
perpendicular to the wall.
•	The sprinkler installation and obstruction rules contained in NFPA 13 for sidewall standard spray sprinklers must be followed.
iMportant: always refer to bulletin form no. f_091699 - care and Handling of sprinklers. also refer to bulletin form no. 
f_080614 for general care, installation, and maintenance information. Viking sprinklers are to be installed in accordance with 
the latest edition of Viking technical data, the appropriate standards of nfpa, lpcb, apsad, Vds or other similar organiza-
tions, and also with the provisions of governmental codes, ordinances, and standards, whenever applicable. 
SPR-6
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approval chart 2 (fM)
Quick response sidewall sprinklers
Maximum 175 psi wwp
base part 
number1 sin
thread size nominal k-factor overall length fM approvals3,4 
(refer also to design criteria below.)npt bsp u.s. metric2 inches mm
12997 VK305 1/2” 15 mm 5.6 80.6 2-11/16 68 A1Y, B1X 
NOTICE - Product Below - Limited Availability (Contact Local Viking Office)
12121 VK305 1/2” 15 mm 5.6 80.6 2-11/16 68 A1Y, B1X
approved temperature ratings 
A - 135 °F (57 °C), 155 °F (68 °C), 175 
°F (79 °C), 200 °F (93 °C), and 286 
°F (141 °C)
B - 135 °F (57 °C), 155 °F (68 °C), 175 




X - Installed with standard surface-mounted escutcheons or the Viking 
Microfast® Model F-1 Adjustable Escutcheon, or recessed with the 
Viking Micromatic® Model E-1, E-2, E-3, or G-1 Recessed Escutcheon
Y - Installed with standard surface-mounted escutcheons or the Viking 
Microfast® Model F-1 Adjustable Escutcheon
footnotes
1 Base part number shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This table shows the FM Approvals available at the time of printing. Other approvals may be in process.
4 Viking vertical sidewall sprinklers may be installed pendent or upright.
desiGn criteria - fM  
(Also refer to Approval Chart 2 above.)
fM approval requirements: 
Horizontal Sidewall Sprinkler VK305 is FM Approved as a quick response non-storage sidewall sprinkler as indicated in the FM Approval Guide. For 
specific application and installation requirements, reference the latest applicable FM Loss Prevention Data Sheets (including Data Sheet 2-0). FM 
Global Loss Prevention Data Sheets contain guidelines relating to, but not limited to: minimum water supply requirements, hydraulic design, ceiling 
slope and obstructions, minimum and maximum allowable spacing, and deflector distance below the ceiling.
note: the fM installation guidelines may differ from culus and/or nfpa criteria.
iMportant: always refer to bulletin form no. f_091699 - care and Handling of sprinklers. also refer to bulletin form no. 
f_080614 for general care, installation, and maintenance information. Viking sprinklers are to be installed in accordance with 
the latest edition of Viking technical data, the appropriate standards of nfpa, fM Global, lpcb, apsad, Vds or other similar 
organizations, and also with the provisions of governmental codes, ordinances, and standards, whenever applicable. 
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figure 4:  sidewall sprinkler Vk305 dimensions with the Model e-1 and e-2 recessed escutcheons
figure 3:  sidewall sprinkler dimensions with a standard escutcheon and the Model f-1 adjustable escutcheon
2-3/4” 
(68 mm) 2-7/16” 
(62 mm) 1-7/8” (48 mm)
installed with a standard 
1/8” surface-Mounted 
escutcheon
installed with a Microfast 
Model f-1 adjustable 
escutcheon
wall opening size:
2-5/16” (58.7 mm) minimum







installed with the 
threaded Model e-2 
recessed escutcheon
wall opening size:
2-5/16” (58.7 mm) minimum















installed with the 
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1.  deScription
Viking Quick Response Concealed Horizontal Sidewall Sprinkler VK481 is a small 
solder link and lever spray sprinkler designed for installation on concealed pipe 
systems. The sprinkler is hidden from view by a low profile, small diameter cover plate 
installed flush with the wall. 
The two-piece design allows installation and testing of the sprinkler prior to 
installation of the cover plate. The “push-on”, “pull-off” design of the concealed 
cover plate assembly allows easy installation of the cover plate after the system 
has been tested and finish has been applied to the wall, while also permitting up to 
¼” (6.4 mm) of horizontal adjustment. The cover assembly can be removed and 
reinstalled, allowing access behind the wall without taking the sprinkler system out 
of service and removing the sprinkler. 
2.  liStinGS and approValS
cUlus listed: category VniV
FM approved: class 2015
Refer to the Approval Charts and Design Criteria for Listing and approval 
requirements  that must be followed.
3.  technical data
Specifications:
Available since 2012.
Minimum Operating Pressure: 7 psi (0.5 bar) 
Rated to 175 psi (1 207 kPa) water working pressure.
Thread size: 1/2” (15 mm) NPT
Nominal K-Factor: 5.6 U.S. (80.6 metric†)
† Metric K-factor measurement is shown in Bar. When pressure is measured in kPa, divide the metric 
K-factor shown by 10.0.
Available Cover Plate Horizontal Adjustment: 1/4” (6.4 mm)
Overall Length (Sprinkler Body): 2” (50 mm)
Covered by the following U.S. Patent numbers: 7,854,269 and 7,712,218
Material Standards:
Sprinkler Body: QM Brass or Brass UNS-C84400
Belleville Spring Sealing Assembly: Nickel Alloy, coated on both sides with PTFE Tape
Seat: Brass UNS-C31400 or UNS-C31600
Deflector Ring: Brass UNS-C23000
Deflector Pins: Stainless Steel UNS-S30200
Halo: Phosphor Bronze UNS-C51000
Flow Shaper: Phosphor Bronze UNS-C51000
Lever Bar Ring: Brass UNS-C84400
Compression Screw: 18-8 Stainless Steel
Fusible Link Assembly: Nickel Alloy and Eutectic Solder
Fusible Link Levers: Stainless Steel UNS-S31600
Guide Pin: Stainless Steel UNS-S43000
Shipping Cap: Polyethylene
cover assembly Materials:
Cover Plate Assembly: Brass UNS-C26000 or UNS-C26800
Spring: Nickel Alloy
Solder: Eutectic
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ordering information: (Also refer to the current Viking price list.)
Viking Quick Response Concealed Horizontal Sidewall Sprinklers and Cover Plate 
Assemblies must be ordered separately:
Sprinkler: Base Part No. 17555A (includes brass sprinkler with a protective plastic 
cap covering the unit). 
Specify the sprinkler temperature rating by adding the appropriate suffix for the 
temperature rating:
Temperature Suffix: 165 °F (74 °C) = C and 205 °F ( 96 °C) = E 
For example, sprinkler VK481 with a 165 °F (74 °C) temperature rating = 17555AC.
cover plate assembly: Base Part No. 16207
Specify finish and temperature rating of the cover plate assembly by adding the 
appropriate suffixes for the finish and the cover temperature rating to the base 
part number:
Finish Suffix: Polished Chrome = F, Brushed Chrome = F-/B, Bright Brass = B, 
Antique Brass = B-/A, Brushed Brass = B-/B, Brushed Copper = E-/B, Painted 
White = M-/W, Painted Ivory = M-/I, Painted Black = M-/B
Temperature Suffix: 135 °F (57 °C) = A , 165 °F (74 °C) = C 
For example, cover 16207 with a Polished Chrome finish and a 165 °F (74 °C) 
temperature rating = 16207FC. 
available Finishes and temperature ratings: Refer to Table 1.
accessories: (Also refer to the Viking website.)
Sprinkler wrenches*: 
A. Heavy Duty Wrench Part No. 16208W/R* (available since 2010)
B. Head Cabinet Wrench Part Number 16267** (available since 2010) 
C. Optional Large Concealed Cover Plate Installer Tool Part No. 14867 (available since 2007)
 *Requires a ½” ratchet (not available from Viking).
**Ideal for sprinkler cabinets.  
Sprinkler cabinet: Part No. 01731A  (available since 1971)
4.  inStallation
Refer to appropriate NFPA Installation Standards.
5.  operation
During fire conditions, when the temperature around the sprinkler approaches its operating temperature, the cover plate detaches. 
Continued heating of the exposed sprinkler causes the fusible element to disengage, releasing the sealing assembly. Water flowing 
through the sprinkler orifice strikes the flow shaper, forming a uniform spray pattern to extinguish or control the fire.
6.  inSpectionS, teStS and Maintenance
Refer to NFPA 25 for Inspection, Testing and Maintenance requirements.
7.  aVailability
Viking concealed sprinklers are available through a network of domestic and international distributors. See The Viking Corporation 
web site for the closest distributor or contact The Viking Corporation.
8.  GUarantee
For details of warranty, refer to Viking’s current list price schedule or contact Viking directly.
Figure 1:  identification of custom 
paint for concealed covers
All custom color painted cover plates 
will have an identifying label affixed to 
the inside of the cover that indicates 
the custom color and will have a 
representative sample (a paint dot) of the 
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Ordinary 165 °F (74 C) 100 °F (38 °C) 135 °F (57 °C)
165 °F 
(74 °C) 16207
Intermediate 205 °F ( 96 °C) 150 °F (65 °C) 135 °F (57 °C)
165 °F 
(74 °C) 16207
cover plate Finishes: Polished Chrome, Brushed Chrome, Bright Brass, Antique Brass, Brushed Brass, Brushed Copper, Painted 
White, Painted Ivory, and Painted Black. 
Sprinkler Finish: Brass
Footnotes
1 The sprinkler temperature rating is stamped on the sprinkler body. 
2 Based on NFPA-13. Other limits may apply, depending on fire loading, sprinkler location, and other requirements of the Authority Having Jurisdiction. 
Refer to specific installation standards.
3 Base part number is shown. For complete part number, refer to Viking’s current price list schedule.
Figure 2:  Sprinkler Vk481 installation and correct Use of wrench
the internal design of the 
sprinkler wrench is shaped to fit 
over the sprinkler and protective 
cap to ensure that the top of the 
wrench will be oriented in the 




orient the sprinkler and 
wrench as shown then 
slide the wrench over 
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deSiGn criteria 
(Also refer to the Approval Chart above.)
cUlus listing requirements: 
Quick Response Concealed Horizontal Sidewall Sprinkler VK481 is cULus Listed for installation in accordance with the latest edition of NFPA 13 for 
standard coverage sidewall spray sprinklers as indicated below:
•	Designed for use in Light or Ordinary Hazard Occupancies.
•	position with the centerline of the sprinkler located between 4-3/8” and 12-3/8” (112 mm and 314 mm) below the ceiling. the top oF 
the Sprinkler body and the top oF the inStallation wrench are Marked “top”. Orient the top of the sprinkler element 
parallel with the ceiling as shown in Figure 3.
•	This sprinkler must be installed flush with the wall.  
•	Protection areas and maximum spacing shall be in accordance with the tables provided in NFPA 13 for standard sidewall sprinklers. Minimum 
spacing allowed is 7 ft. (2.1 m).
•	Maximum distance from end walls shall be no more than one-half of the allowable distance between sprinklers. The distance shall be measured 
perpendicular to the wall. Minimum distance from end walls is 4 in. (102 mm).
•	The sprinkler installation and obstruction rules contained in NFPA 13 for standard coverage sidewall spray sprinklers must be followed.
note: concealed sprinklers must be installed in neutral or negative pressure plenums only.
iMportant: always refer to bulletin Form no. F_091699 - care and handling of Sprinklers. also refer to Form no. F_080614 
for general care, installation, and maintenance information. Viking sprinklers are to be installed in accordance with the latest 
edition of Viking technical data, the appropriate standards of nFpa, FM Global, lpcb, apSad, VdS or other similar organiza-
tions, and also with the provisions of governmental codes, ordinances, and standards, whenever applicable. 
approval chart - Ul
Quick response concealed horizontal Sidewall Sprinkler Vk481














listings and approvals3,4 
(refer also to design criteria.)
inch mm U.S. metric2 inches mm cUlus5 nyc
17555A VK481 1/2” 15 5.6 80.6 175 psi (12 bar) 2” 50 AX1 See Footnote 6.
Sprinkler temperature ratings
A - 165 °F (74 °C) and 205 °F (96 °C)
cover plate assembly temp. ratings7
X - 135 °F (57 °C) or 165 °F (74 °C) 
Cover Part No. 162071
Finishes of the cover plate assembly8
1 - Polished Chrome, Brushed Chrome, Bright Brass, Antique 
Brass, Brushed Brass, Brushed Copper, Painted White, 
Painted Ivory, or Painted Black
Footnotes
1 Part number shown is the base part number. For complete part number, refer to current Viking price list schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3  This chart shows the listings and approvals available at the time of printing. Other approvals may be in process. Check with the manufacturer for any 
additional approvals. 
4 Listed for use in Light or Ordinary Hazard Occupancies. 
5 Listed by Underwriter’s Laboratories for use in the U.S. and Canada.
6 Meets New York City requirements, effective July 1, 2008.
7 The 135 °F (57 °C) cover has an orange label. The 165 °F (74 °C) cover has a white label. 
8 Painted finish consists of Polyester Baked Enamel. Other paint colors are available on request with the same listings as the standard paint colors. 
Listings and approvals apply for any paint manufacturer. Contact Viking for additional information.
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deSiGn criteria 
(Also refer to the Approval Chart above.)
FM Approval Requirements
Viking Standard Response Concealed HSW Sprinkler VK481 is FM Approved as a Non-Storage Sidewall sprinkler as indicated in the FM Approval 
Guide. For specific application and installation requirements, reference the latest applicable FM Loss Prevention Data Sheets (including Data Sheet 
2-0). FM Global Loss Prevention Data Sheets contain guidelines relating to, but not limited to: minimum water supply requirements, hydraulic design, 
ceiling slope and obstructions, minimum and maximum allowable spacing, and deflector distance below the ceiling.
note: the FM installation guidelines may differ from cUlus and/or nFpa criteria.
iMportant: always refer to bulletin Form no. F_091699 - care and handling of Sprinklers. also refer to Form no. F_080614 
for general care, installation, and maintenance information. Viking sprinklers are to be installed in accordance with the latest 
edition of Viking technical data, the appropriate standards of nFpa, FM Global, lpcb, apSad, VdS or other similar organiza-
tions, and also with the provisions of governmental codes, ordinances, and standards, whenever applicable. 
approval chart - FM
Standard response concealed horizontal Sidewall Sprinkler Vk481














listings and approvals3 
(refer also to design criteria.)
inch mm U.S. metric2 inches mm FM
17555A VK481 1/2” 15 5.6 80.6 175 psi (12 bar) 2” 50 AX1
Sprinkler temperature ratings
A - 165 °F (74 °C) and 205 °F (96 °C)
cover plate assembly temp. ratings4
X - 135 °F (57 °C) or 165 °F (74 °C) 
Cover Part No. 162071
Finishes of the cover plate assembly5
1 - Polished Chrome, Brushed Chrome, Bright Brass, Antique 
Brass, Brushed Brass, Brushed Copper, Painted White, 
Painted Ivory, or Painted Black
Footnotes
1 Part number shown is the base part number. For complete part number, refer to current Viking price list schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This chart shows the FM approvals available at the time of printing. Other approvals may be in process. Check with the manufacturer for any ad-
ditional approvals. 
4 The 135 °F (57 °C) cover has an orange label. The 165 °F (74 °C) cover has a white label. 
5 Painted finish consists of Polyester Baked Enamel. Other paint colors are available on request with the same listings as the standard paint colors. 
Listings and approvals apply for any paint manufacturer. Contact Viking for additional information.
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Figure 4:  Sprinkler Vk481 dimensions and cover installation
** a 1/2” ratchet is required (not available from Viking).
Figure 3:  Sprinkler Vk481 correct deflector orientation
keep the top of the 
element oriented parallel 
to the ceiling. 
ceilinG
Measure from the 
centerline of the 




2-3/16” (56 mm) 
diameter opening 





to install the cover plate assembly, gently push it onto the 
sprinkler body with even pressure using the palm of the hand.












the top of the sprinkler 
is marked “top”.
centerline of sprinkler 
(corresponds with the 
centerline of the wrench)
position with the centerline of the 
sprinkler located between  
4-3/8” (112 mm) and  
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Appendix J – Suppression Equipment Data Sheets 
  
175 PSI WWP Bronze Angle Valves
Fire Protection Valve • Screw-in Bonnet • integral Seat • renewable disc
MATeRIAL LIST
 PART SPeCIFICATION
 1 . Handwheel Nut 300 Series Stainless Steel
 2 . Identification Plate Aluminum
 3 . Handwheel Aluminum Commercial Alloy C38000
 4 . Stem Silicon Bronze ASTM B371 Alloy C69430
 5 . Packing Gland Bronze ASTM B62/ ASTM B16†/ 
   ASTM B584 Alloy C84400
 6 . Packing Nut Bronze ASTM B62/ 
   ASTM B584 Alloy C84400/ASTM B16
 7 . Packing Non Asbestos Aramid Fibers w/Graphite
 8 . Bonnet Bronze ASTM B62 Alloy C83600
 9 . Disc Holder Nut Bronze ASTM B62 Alloy C83600
 10 . Disc Holder Bronze ASTM B62 Alloy C83600
 11 . Seat Disc Nitrile (W) (1
1/4" - 2") 
   PTFE (Y) (21/2" - 3")
 12 . Seat Disc Nut Bronze ASTM B62‡/ ASTM B96 
   Alloy C65100 w/SS Washer
 13 . Body Bronze ASTM B62/B584 Alloy C83600
‡ 2¹⁄₂" and 3" size only . 
† Not on 2"
175 PSI/12 .1 Bar Non-Shock Cold Water
COnFOrMS tO MSS SP-80 • UL/ULC LiSted*
DIMeNSIONS—WeIGHTS—QUANTITIeS
                                       Dimensions     
 Size A B H Weight Box Master
 In . mm . In . mm . In . mm . In . mm . Lbs . Kg . Qty . Ctn . Qty .
	 1¹⁄₄ 32 2 .19 56 6 .13 156 2 .19 56 3 .71 1 .69 1 10
 1¹⁄₂ 40 2 .38 60 7 .19 183 2 .38 60 5 .54 2 .52 1 10
 2 50 2 .25 57 7 .25 184 2 .25 57 6 .72 3 .05 1 10
 **2¹⁄₂ 65 3 .19 81 10 .56 268 3 .19 81 16 .13 7 .33 1 2
 **3 80 3 .88 86 11 .13 283 3 .88 86 21 .72 9 .87 1 2
*   UL/ULC Listed for sizes for trim and drain use (Subject 258) - Sizes 1¹⁄₄", 1¹⁄₂", 2" .
** Sizes 2¹⁄₂" and 3" supplied as T-311-Y with PTFe seat disc . Subject to AHJ Approval .




NPT x  NPT
Dezincification
Resistant
NIBCO INC. WORLD HEADQUARTERS • 1516 MIDDLEBURY ST. • ELKHART, IN 46516-4740 • USA • PH: 1.800.234.0227  
TECH SERVICES PH: 1.888.446.4226 • FAX: 1.888.336.4226 • INTERNATIONAL OFFICE PH: +1.574.295.3327 • FAX: +1.574.295.3455
www.nibco.com
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provide slow opening and closing properties in a quarter-
turn valve. The purpose is to eliminate hydraulic shock
and water hammer in fire protection and other liquid
systems.
are available with or without an internal, pre-wired
supervisory tamper switch assembly. When mounted on 
any slo-close valve and wired, the switches signal 
movement of the valve disc from the full open position.
available factory mounted to a valve or as a kit for field
installation on previously installed valves.
have switch ratings of:
10 Amps/115 VAC-60 Hz 
0.5 Amps/28 VDC
are equipped with tamper switch assemblies
have UL/FM ratings to 175 psi. (Also available at 350 psi
with N.Y.C.B.S.A. approval.)
Approved by the New York City Board of Stds. & 
Appeals under Calendar No. 996-81 -SM, for 175 psi and 
Calendar number 720-83-SA for 350 psi.
are
FOR
INDOOR AND OUTDOOR USE.
BUTTERBALL SLO-CLOSE 
INSTALLATION (BB-SC)
INSTALLATION FOR NEW YORK CITY VALVES
A. The BBSC can be installed in any orientation in a
piping system using standard National Pipe Threads.
Wrench should be used to hex on the end of valve
being threaded to pipe. Pipe sealants should be used
sparingly.
B. The valves with internal switches can be easily wired
in the field. They will have two switches, switch-1 will
have dual leads on the terminals. This switch is to be
connected to the circuit of a Listed alarm
control panel. Switch-2 will have single leads and may
be connected to equipment per direction of
the local authority having jurisdiction. Cap any
unused wire leads with wire nuts and tuck into
junction box. All connections shall be reviewed and
approved by the local authority having jurisdiction.
C. A 14 gage green wire has been fastened to the
interior of the housing and is to be used as a housing
ground.
D. Recommended type of wire to be used is No.16 Dual
Rated UL300V 80 C and 300V 105 C.
E. Installation must be in compliance with NFPA 72 and
13, or bonded and grounded per Canadian Electrical
Code Part 1.
F. The BB-SC, BBHSC (threaded-end) and BBVSC,
BVHSC (grooved-end) valves are intended for use
with schedule 40 and/or 80 pipe, sizes 1", 1-1/4", 1-
1/2", 2" and 2-1/2" perANSI B36.10.
N.Y.C. special valves have a large flow indicator which
points in the direction of the valve disc, indicating open or
closed. The valve should be installed in a position where














Pertains to UPBBTSCW only.
Pertains to UPBBTSCS02W only.
ARE DIMENSIONS USING SCHEDULE 40
PIPE
ARE DIMENSIONS USING SCHEDULE 80
PIPE
IS FLOW RESISTANCE EXPRESSEDIN
EQUIVALENT LENGTH OF SCHEDULE 40
PIPE






Slow opening and closing
- Signals disc movement
- Factory or Field installation
- 10 Amp / 115 VAC-60 Hz
- 0.5 Amp / 28 VDC
Quarter turn operation
Water Hammer elimination
















































































































ITEM PART MATERIALS ASTM SPEC.
1 Indicator Iron F0008P
2 Hous ing
3 Body
4 Handle Bras s ASTM B176 UNS
C85800
5 Dis k Stain les s Steel ASTM A276,
Type 304
6 Dis k Seal EPDM









16550 W. Stratton Drive




The information presented on this sheet is correct at the time of publication. Milwaukee Valve reserves the right to change
design, and/or material specifications without notice. For the Installation, Operation and Maintenance Manual (IOM) see the
engineering section on our website. For the most current information access www.milwaukeevalve.com          
Note: Lead free refers to the wetted surface of the pipe, fittings and fixtures in potable water systems that have a weighted
average lead content ≤ 0.25%. Source: California Health and Safety Code (116875).
A MILWAUKEE VALVE PRODUCT
Ultra         PureTM
WQA tested and Certified
against NSF/ANSI 372
for “lead free” compliance.




























The information presented on this sheet is correct at the time of publication. Milwaukee Valve reserves the right to change 
design, and/or material specifications without notice. For the Installation, Operation and Maintenance Manual (IOM) see the 




SLOW CLOSE BUTTERBALL VALVES...
. t
w-close valve and wired, the switche signal
- z
and 500 psi with N.Y.C.B.S A. approval.)
and 500 psi.
(500 psi rated valves not shown.)
BUTTERBALL SLOW CLOSE
I T LL TI ( - )
 l  aut  h  juri i tion. p  
sed ire ds ith ire ts  t  i  
    l    
  the local authority having jurisdiction. 
C. A 14 ga e green wire has b en fastened to  
interior of the housing and is to be     
 
 Recom ended type of wire to be used is No.16 Dual 
  80 C and 3 0V 105 C. 
E. Installation must be in co pliance it     
13, or bonded and r     
 t 1. 
 The BB-SC, BBHSC (threaded-end) and BBVSC, BVHSC 
(grooved-end) valves are intend d fo  use with schedul  
       










Pertains to UPBBTSCW only.
Pertains to UPBBTSCS02W only.
ARE DIMENSIONS USING SCHEDULE 40
PIPE
ARE DIMENSIONS USING SCHEDULE 80
PIPE
IS FLOW RESISTANCE EXPRESSEDIN
EQUIVALENT LENGTH OF SCHEDULE 40
PIPE






Slow opening and closing
- Signals disc movement
- Factory or Field installation
- 10 Amp / 115 VAC-60 Hz
- 0.5 Amp / 28 VDC
Quarter turn operation
Water Hammer elimination
















































































































ITEM PART MATERIALS ASTM SPEC.
1 Indicator Iron F0008P
2 Hous ing
3 Body
4 Handle Bras s ASTM B176 UNS
C85800
5 Dis k Stain les s Steel ASTM A276,
Type 304
6 Dis k Seal EPDM









16550 W. Stratton Drive




The information presented on this sheet is correct at the time of publication. Milwaukee Valve reserves the right to change
design, and/or material specifications without notice. For the Installation, Operation and Maintenance Manual (IOM) see the
engineering section on our website. For the most current information access www.milwaukeevalve.com          
Note: Lead free refers to the wetted surface of the pipe, fittings and fixtures in potable water systems that have a weighted
average lead content ≤ 0.25%. Source: California Health and Safety Code (116875).
A MILWAUKEE VALVE PRODUCT
Ultra         PureTM
WQA tested and Certified
against NSF/ANSI 372
for “lead free” compliance.




























































































































SIZE 1" 1-1/4" 1-1/2" 2" SIZE 2" 2-1/2"
A	 2.13 2.63 2.88 3.25 A - 4.13
B 3.94 4.28 4.50 5.00 B 5.00 5.41
C 1.56 1.94 2.19 2.75 C 2.75 3.19
D 1.72 2.11 2.38 3.06 D 3.06 3.50
J 5.55 5.91 8.18 6.67 E 0.63 0.31
K 0.66 0.73 0.73 0.79 F 0.63 0.63
L 0.83 0.90 0.99 1.41 G	 6.00 4.50
M-40 1.05 1.38 1.61 2.07 H 2.38 2.89
M-80 0.96 1.28 1.50 1.94 J 6.13 6.25
N-40 2.25 2.00 2.50 2.25 K 0.79 1.18












































The information presented on this sheet is correct at the time of publication. Milwaukee Valve reserv s the right to change 
design, and/or material specifications without notice. For the Installation, Operation and Maintenance Manual (IOM) see the 
Technical/Service Information section on our website. For the most current information access www.milwaukeevalve.com  
Rev. 1
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 1 . Stem Stainless Steel ASTM 582 Type 416
 2 . Collar Bushing Brass ASTM B124
 3 . Upper Bushing Copper Alloy CDA 122
 4 . Stem Seal EPDM
 5 . Body Seal EPDM
 6 . Disc Ductile Iron ASTM 395 (Nickel Plated)
 7 . Liner EPDM
 8 . Lower Bushing Copper Alloy CDA 122
 9 . Nameplate Aluminum
 10 . Body Ductile Iron ASTM A536
 11 . Gear Operator Cast Iron and Steel
 12 . Indicator Flag Cast Iron







250 PSI/17 .2 Bar Non-Shock Cold Water
DESIGNED TO COMPLY WITH MSS SP-67 • UL/ULC LiSted • FM APPrOVed •  
2" - 12" UL/FM LiSted FOr indOOr And OUtdOOr SerViCe • APPrOVed BY 
neW YOrk CitY MeA 90-07-e WitH APPrOPriAte nYC indiCAtOr •  
CALiFOrniA StAte Fire MArSHAL LiStinG nO. 7770-1243:104 • 
U .S . COAST GUARD "Category A"
(10" Shown)
250 PSI WWP UL/FM Butterfly Valves
Fire Protection Valve • Wafer or Lug Style Body • Molded in Seat • 
Accepts internal Supervisory Switches • Mates with C.i. Class 125/Steel Class 150 Flanges
**-8 version has two factory mounted internal supervisory switches . 
 -4 version has no switches .
Note: Wafer body will mate with ANSI or ISO flanges . O .D . of wafer body notched to fit ISO bolt circle . 
 For dead-end service use lug style (rated 200 PSI for this service) .
DIMeNSIONS—WeIGHTS—QUANTITIeS
                                                                             Dimensions  
    Size A B C D e F G H I J
 In . mm . In . mm . In . mm . In . mm . In . mm . In . mm . In . mm . In . mm . In . mm . In . mm . In . mm .
 2 50 2 .53 64 4 .88 124 4 .62 117 5 .38 137 2 .88 73 6 .89 175 12 .75 324 1 .68 43 1 .81 46 2 .91 74
 2¹⁄₂ 65 2 .90 74 5 .62 143 5 .12 130 5 .88 149 3 .25 83 7 .36 187 13 .63 346 1 .81 46 1 .94 49 2 .91 74
 3 80 3 .17 81 6 .12 155 5 .50 140 6 .12 155 3 .38 86 7 .60 193 14 .00 356 1 .81 46 1 .94 49 2 .91 74
 4 100 4 .17 106 7 .00 178 8 .25 210 6 .88 175 4 .00 102 8 .39 213 15 .38 391 2 .06 52 2 .19 56 2 .91 74
 5 125 5 .17 131 8 .25 210 9 .38 238 7 .38 187 4 .75 121 8 .86 225 16 .63 422 2 .19 56 2 .31 59 2 .91 74
 6 150 6 .17 157 9 .25 235 10 .25 260 8 .00 203 5 .25 133 9 .49 241 17 .75 451 2 .19 56 2 .31 59 2 .91 74
 8 200 8 .17 208 11 .62 295 12 .38 314 9 .25 235 6 .50 165 10 .75 273 20 .25 514 2 .38 60 2 .50 64 2 .91 74
 10 250 10 .17 258 14 .25 362 15 .50 394 10 .50 267 8 .00 203 12 .28 312 23 .50 597 2 .68 69 2 .81 71 3 .90 99
 12 300 12 .17 309 16 .75 425 18 .25 464 12 .00 305 9 .25 235 13 .78 350 26 .25 667 3 .00 76 3 .12 79 3 .90 99
                                  Dimensions   Flange/Stud Data  Weight
    Size K M N P Dia Wafer Lug BC Lug Wafer
 In . mm . In . mm . In . mm . In . mm . In . mm . No . In . mm . In . mm . In . mm . In . mm . Lbs . Kg . Lbs . Kg .
 2 50 3 .54 90 5 .82 148 2 .13 54 5 .9 150 4 ⁵⁄₈ 16 4 .00 101 1 .25 32 4 .75 121 23 11 21 10
 21/2 65 3 .54 90 5 .82 148 2 .13 54 5 .9 150 4 ⁵⁄₈ 16 4 .25 108 1 .50 38 5 .50 140 25 11 24 11
 3 80 3 .54 90 5 .82 148 2 .13 54 5 .9 150 4  ⁵⁄₈ 16 4 .25 108 1 .50 38 6 .00 152 26 12 24 11
 4 100 3 .54 90 5 .82 148 2 .13 54 5 .9 150 8 ⁵⁄₈ 16 5 .00 127 2 .00 51 7 .50 191 31 14 27 12
 5 125 3 .54 90 7 .64 194 2 .13 54 5 .9 150 8 ³⁄₄ 20 5 .25 133 2 .00 51 8 .50 216 37 17 31 14
 6 150 3 .54 90 7 .64 194 2 .13 54 5 .9 150 8 ³⁄₄ 20 5 .25 133 2 .00 51 9 .50 241 40 18 34 15
 8 200 3 .54 90 7 .91 201 2 .13 54 9 .8 250 8 ³⁄₄ 20 5 .75 146 2 .25 57 11 .75 298 55 25 49 22
 10 250 3 .98 101 9 .49 241 3 .03 77 18 .0 457 12 ⁷⁄₈ 22 6 .25 159 2 .50 64 14 .25 362 95 43 78 35











Replaceable SeatLower Stem 
Guide
For Non-Health Hazard Applications
Now Available
WattsBox Insulated Enclosures.
For more information, refer to literature ES-WB.
Series LF709
Double Check Valve Assemblies
Sizes:  21⁄2" – 10" (65 – 250mm)
Series LF709 Double Check Valve Assemblies are designed 
to prevent the reverse flow of polluted water from entering into 
the potable water system. This series can be applied, where 
approved by the local authority having jurisdiction, on non-health 
hazard installations. Series LF709 features a modular check 
design concept to facilitate easy maintenance. Check with local 
jurisdictional authority as to installation requirements. The LF709 
features Lead Free* construction to comply with Lead Free* 
installation requirements.
Features
• Replaceable stainless steel seats
• Maximum flow at low pressure drop
• Design simplicity for easy maintenance
• No special tools required for servicing
• Captured spring assemblies for safety
• Approved for vertical flow up installation
Models
Suffix:
NRS – non-rising stem resilient seated gate valves 
OSY – UL/FM outside stem and yoke resilient seated gate valves
S-FDA – FDA epoxy coated strainer
QT-FDA – FDA epoxy coated ball valve shutoffs
LF – without shutoff valves
Specifications
A Double Check Valve Assembly shall be installed at referenced 
cross-connections to prevent the backflow of polluted water 
into the potable water supply. The cross-connections shall be 
determined by local inspection authority for use where a high 
hazard situation does not exist. Valve shall feature modular check 
assemblies with center stem guiding. Each check module shall 
have a captured spring and be accessible through a bolted cover 
plate. Seats shall be replaceable without special tools. It shall be a 
complete assembly including tight-closing resilient seated shutoff 
valves, test cocks, and a strainer is recommended. The Lead 
Free* Double Check Assemblies shall comply with state codes 
and standards, where applicable, requiring reduced lead content. 
The assembly shall meet the requirements of ASSE No. 1015; 
AWWA C510-92; CSA B64.5 and UL Classified File No. EX3185. 
Approved by the Foundation for Cross-Connection Control and 
Hydraulic Research at the University of Southern California. As-
sembly shall be a Watts Series LF709.
Check Assembly Module
Series LF709 features a modular design concept which facili-
tates complete maintenance and assembly by retaining the 
spring load. Also, the first and second check module are identi-
cal and can be interchanged.
LEAD FREE*
* The wetted surface of this product contacted by consumable water 
contains less than 0.25% of lead by weight.
Watts product specifications in U.S. customary units and metric are approximate and are provided for reference only. For precise measurements, 
please contact Watts Technical Service. Watts reserves the right to change or modify product design, construction, specifications, or materials with-
out prior notice and without incurring any obligation to make such changes and modifications on Watts products previously or subsequently sold.
Job Name   –––––––––––––––––––––––––––––––––––––––––––  Contractor   ––––––––––––––––––––––––––––––––––––––––––––
Job Location   –––––––––––––––––––––––––––––––––––––––––  Approval   –––––––––––––––––––––––––––––––––––––––––––––
Engineer   ––––––––––––––––––––––––––––––––––––––––––––– Contractor’s P.O. No.   ––––––––––––––––––––––––––––––––––
Approval   ––––––––––––––––––––––––––––––––––––––––––––– Representative   ––––––––––––––––––––––––––––––––––––––––
NOTICE
Inquire with governing authorities for local installation requirements
BFP-2
Approvals
Approved by the Foundation for Cross-Connection Control 
and Hydraulic Research at the University of Southern Cali-
fornia. Sizes 4" – 10" (100 – 250mm) approved horizontal 
and vertical “flow up". Size 21⁄2" and 3" (65 – 80mm) ap-
proved horizontal only. 
Factory Mutual approved 4" – 10" (80 – 250mm) vertical “flow 
up" with OSY gate valves only.
Note: Model “S" not listed
Dimensions  — Weights
Materials
Check Valve Bodies: Epoxy coated cast iron
Seats: Stainless Steel
Pressure — Temperature
Temperatures Range:  33°F – 110°F (0.5°C – 43°C) continuous,  
140°F (60°C) intermittent

















A C (OSY) C (NRS) D L U†† M N
in. mm in. mm in. mm in. mm in. mm in. mm in. mm in. mm in. mm
21⁄2 65 393⁄8 1000 163⁄8 416 93⁄8 238 31/2 89 241/8 613 11 279 10 254 61/2 165
3 80 403⁄8 1025 187⁄8 479 101⁄4 260 33/4 95 241/8 613 14 356 101/8 257 7 178
4 100 523⁄8 1330 223⁄4 578 123⁄16 310 41/2 114 341/8 867 14 356 121/8 308 81/4 210
6 150 627⁄8 1597 301⁄8 765 16 406 51/2 140 411/8 1057 16 406 181/2 470 131/2 343
8 200 75 1905 373⁄4 959 1915⁄16 506 61/2 165 52 1321 21 533 215/8 549 151/2 394
10 250 90 2286 453⁄4 1162 2313⁄16 605 8 203 64 1626 25 635 26 660 181/2 470
Size (DN) DiMeNSioNS WeighT STRAiNeR
N1† R Rv T NRS OSY QT Weight
in. mm in. mm in.  mm in. mm in. mm lbs.  kgs. lbs. kgs. lbs.  kgs. lbs. kgs.
21⁄2 65 10 254 4 102 16 406 3 76 167 76 170 77 154 70 28 13
3 80 10 254 5 127 16 406 3 76 167 76 170 77 162 73 34 15
4 100 12 305 6 152 193⁄4 502 6 152 368 167 383 174 275 125 60 27
6 150 20 508 11 279 26 660 71⁄2 191 627 284 707 321 611 277 122 55
8 200 223⁄4 578 111⁄4 286 111⁄4 286 9 229 1201 545 1307 593 1419 644 247 112
10 250 28 711 121⁄2 318 121⁄2 318 101⁄4 260 2003 909 2073 940 2466 1119 370 168
†Dimension required for screen removal. vQuarter-turn (QT) valve dimensions. 
††Service clearance for check assembly from center.
BFP-2
 0 50 100 150 200 250 300 350 400 gpm
 0 190 380 570 760 950 1140 1330 1520 lpm
 5 7.5 10 15 fps
 1.5 2.3 3.0 4.6 mps
21⁄2" (65mm) 6" (150mm)
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TECHNICAL DATA
November 1, 2006 Check Valve 804a
SprINg LoADED IN-LINE 
CHECk vALvE
1-1/2” & 2” MoDELS k-1 & L-1 
The viking Corporation, 210 N Industrial park Drive, Hastings MI 49058
Telephone:  269-945-9501 Technical Services 877-384-5464  Fax:  269-945-4495  Email:  techsvcs@vikingcorp.com
Form No. F_012202 Revised page replaces page 804 a-d dated October 12, 2006
(Added Trim part number)
1. DESCrIpTIoN
The Viking Spring Loaded In-Line Check Valve is a general purpose rub-
ber-faced check valve approved for use in fire-service systems. 
The Spring Loaded In-Line Check Valve is manufactured with a brass body, 
brass seat, and a rubber-faced clapper assembly.
The valve may be installed vertically or horizontally. For availability of 
threaded and grooved-grooved options, refer to Table 1. A tapped opening 
(with plug) is provided on the outlet chamber of the valve for system drain. 
The 1-1/2” and 2” check valves should be installed on the outlet riser of the 
1-1/2” and 2” deluge valve when installing a listed and approved preaction 
system.  Refer to preaction data pages for current riser schematic.
FEATUrES 
Low friction loss.
Rated to 250 psi (17.2 bar) water working pressure.
Can be installed vertically or horizontally.
¾” NPT drain connection above the clapper.
1 PSI cracking pressure
2. LISTINgS AND ApprovALS
Refer to Table 1
3. TECHNICAL DATA
Specifications
Pressure Rating - 250 psi (17.2 bar) water working pressure
Factory tested - Hydrostatically to 500 psi (34.5 bar).
Standard threaded connections - NPT
Standard grooved connections - ANSI/AWWA C606-87
Tapped Bosses - One 3/4” (19 mm) NPT:
Material Standards
Refer to Figure 1
ordering Information
Refer to Table 1
Manufactured 2002 - 
4. INSTALLATIoN 
The Spring Loaded In-Line Check Valve must be installed in an area not subject to physical damage. When corrosive atmospheres 
and/or contaminated water supplies are present, it is the owner’s responsibility to verify compatibility with the Check Valve and associ-
ated equipment. 
Prior to installing the valve, thoroughly flush the water supply piping to verify that no foreign matter is present.  






Viking Technical Data may be found on 
The Viking Corporation’s Web site at  
http://www.vikingcorp.com.
The Web site may include a more recent 
edition of this Technical Data Page.
For piping with grooved connections, the grooved-
inlet/grooved-outlet style Spring Loaded In-Line 
Check Valve may be installed with listed grooved 
couplings of the appropriate pressure rating. 
Table 1







K-1 1-1/2" Threaded 57 7 4 lbs 10659 Yes No
K-1 2" Threaded 105 8 5.5 lbs 10667 Yes No
L-1 1-1/2" Groove 68 5 4.5 lbs 11054 Yes Yes
L-1 2" Groove 102 8 6 lbs 11059 Yes Yes
*Expressed in equivalent length of schedule 40 pipe based on Hazen & Williams formula:  C=120
1 cULus Guide No. - HMER
2 FM Category - Single Check Valves
CK-1
TECHNICAL DATA
November 1, 2006Check Valve 804b
SprINg LoADED IN-LINE 
CHECk vALvE
1-1/2” & 2” MoDELS k-1 & L-1 
The viking Corporation, 210 N Industrial park Drive, Hastings MI 49058
Telephone:  269-945-9501 Technical Services 877-384-5464  Fax:  269-945-4495  Email:  techsvcs@vikingcorp.com
Hydrostatic Test:
The Check Valve is manufactured and listed for use at a maximum water working pressure of 250 psi (17.2 bar).   The valve is factory 
tested at 500 psi (34.5 bar). Check Valves may be hydrostatically tested at 300 psi (20.7 bar) and/or 50 psi (3.4 bar) above the normal 
water working pressure, for limited periods of time (two hours), for the purpose of acceptance by the Authority Having Jurisdiction. If 
air testing is required, do not exceed 60 psi (4.1 bar) air pressure.
5. opErATIoN (Refer to Figure 1 or Figure 2)
Flow through the Viking Spring Loaded In-Line Check Valve lifts the rubber-gasketed clapper (4 and 5) off  the seat (7) to enter the 
sprinkler piping. When flow through the valve stops, the spring loaded clapper (4) closes quickly. The rubber gasket (5) forms a tight 
seal against the brass water seat (7), trapping pressure above the clapper and preventing reverse flow from sprinkler piping.  
6. INSpECTIoNS, TESTS AND MAINTENANCE
NoTICE: THE oWNEr IS rESpoNSIbLE For MAINTAININg THE FIrE-proTECTIoN SySTEM AND DEvICES IN propEr opErAT-
INg CoNDITIoN.
The Viking Spring Loaded In-Line Check Valve  must be kept free of foreign matter, freezing conditions (when used on wet systems), 
corrosive atmospheres, contaminated water supplies, and any condition that could impair its operation or damage the device.
It is imperative that the system be inspected and tested on a regular basis.  The frequency of the inspections may vary due to contami-
nated water supplies, corrosive water supplies, and corrosive atmospheres. For minimum maintenance and inspection requirements, 
refer to NFPA 25. In addition, the Authority Having Jurisdiction may have additional maintenance, testing, and inspection requirements 
which must be followed.
WArNINg: ANy SySTEM MAINTENANCE WHICH INvoLvES pLACINg A CoNTroL vALvE or DETECTIoN SySTEM oUT oF SEr-
vICE MAy ELIMINATE THE FIrE-proTECTIoN CApAbILITIES oF THAT SySTEM. prIor To proCEEDINg, NoTIFy ALL THE AU-
THorITy HAvINg JUrISDICTIoN. CoNSIDErATIoN SHoULD bE gIvEN To EMpLoyMENT oF A FIrE pATroL IN THE AFFECTED 
ArEAS.  
A. Five-year Internal Inspection (Refer to Figure 1 or 2)     
Internal inspection of Check Valves is recommended every five years unless inspections and tests indicate more frequent inspections 
are required. 
Notify the Authority Having Jurisdiction, remote station alarm monitors, and those in the area affected that the system will be taken 
out of service.  Consideration should be given to employment of a fire patrol in the affected areas.
Close the water supply Main Control Valve, placing the system out of service. 
Open the main drain. If necessary, open the system test valve to vent and completely drain the system.
Remove necessary fittings and/or piping to allow visual inspection.
Inspect the water seat (7). Wipe away all contaminants, dirt, and mineral deposits. Do not use solvents or abrasives. 
Inspect the clapper for debris. Test the clapper (4) for freedom of movement. 
CAUTIoN:  NEvEr AppLy ANy LUbrICANT To SEATS, gASkETS, or ANy INTErNAL opErATINg pArTS oF THE vALvE. pETro-
LEUM-bASED grEASE or oIL WILL DAMAgE rUbbEr CoMpoNENTS AND MAy prEvENT propEr opErATIoN.
b. valve Maintenance (Refer to Figure 1 or 2) 
Perform steps 1 through 5 of paragraph  10-A FIVE-YEAR INTERNAL INSPECTION.
To remove clapper rubber (5):
Use proper wrench and disassemble valve from system piping.
Inspect the clapper and rubber from inlet end.  If the clapper rubber shows signs of wear, such as cracking, cuts, or exces-
sively deep grooves where the rubber contacts the water seat, replace the valve.
7. AvAILAbILITy
The Viking Check Valve and Accessories are available through a network of domestic and international distributors. See the Viking 
Corp. Web site  for closest distributor or contact The Viking Corporation.
8. gUArANTEES













November 1, 2006 Check Valve 804c
SprINg LoADED IN-LINE 
CHECk vALvE
1-1/2” & 2” MoDELS k-1 & L-1 
The viking Corporation, 210 N Industrial park Drive, Hastings MI 49058
Telephone:  269-945-9501 Technical Services 877-384-5464  Fax:  269-945-4495  Email:  techsvcs@vikingcorp.com
Item 
No. Description Material No. req'd.
1 Body, Threaded or Grooved Brass, ASTM C-83600 1
2 Guide Pin UNS-S30300 Stainless Steel 1
3 Spring 302 Stainless Steel 1
4 Clapper, (2" valve) UNS-C46400 Naval Brass 1Clapper, (1-1/2" valve) UNS-C83600 Naval Brass 1
5 Seat Rubber EPDM, ASTM D2000 1
6 O-ring Buna-N 1
7 Seat  Brass, ASTM C-83600 1
8 Data Plate Aluminum Etched 1
9 Bushing, Guide Rod Stainless Steel, Type 17-4 1
10 3/4" Pipe Plug Brass 1







November 1, 2006Check Valve 804d
SprINg LoADED IN-LINE 
CHECk vALvE
1-1/2” & 2” MoDELS k-1 & L-1 
The viking Corporation, 210 N Industrial park Drive, Hastings MI 49058
Telephone:  269-945-9501 Technical Services 877-384-5464  Fax:  269-945-4495  Email:  techsvcs@vikingcorp.com
Revised page replaces page 804 a-d dated October 12, 2006
(Added trim part number)
Form No. F_012202
Figure 2: Model L-1 & k-1 Check 
valve Trim Chart




Model CV-1F Grooved End 
Swing Check Valves





The TYCO Model CV-1F Grooved End 
Swing Check Valves are compact 
and rugged swing-type units that 
allow water flow in one direction and 
prevent flow in the opposite direction. 
A resilient elastomer seal facing on the 
spring-loaded clapper ensures a leak-
tight seal and non-sticking operation. 
The Model CV-1F Check Valves are 
designed to minimize water hammer 
caused by flow reversal.
The Model CV-1F Grooved End Swing 
Check Valves are furnished with 
grooved ends and can be installed 
using GRINNELL Grooved Couplings 
or GRINNELL Figure 71 Flange Adapt-
ers. The Model CV-1F Check Valves 
have been designed with a removable 
cover for ease of field maintenance. 
These valves can be installed horizon-
tally (with cover in the upward position) 
or vertically with the flow in the upward 
direction (Ref. Figure 3).
A check valve maintenance kit is avail-
able to allow backflushing through a 
fire department connection without 
removing the Model CV-1F Grooved 
End Swing Check Valve from the riser. 
Refer to technical data sheet TFP1555.
Model CV-1F is a re-designation for 
Central Figure 590F and GRINNELL 
Figure 590F Grooved End Swing Check 
Valves.
NOTICE
The TYCO Model CV-1F Grooved End 
Swing Check Valves described herein 
must be installed and maintained in 
compliance with this document and 
with the applicable standards of the 
National Fire Protection Association 
(NFPA), in addition to the standards 
of any authorities having jurisdiction. 
Failure to do so may impair the perfor-
mance of these devices.
Never remove any piping component 
nor correct or modify any piping defi-
ciencies without first de-pressurizing 
and draining the system. Failure to do 
so may result in serious personal injury, 
property damage, and/or impaired 
device performance.
The owner is responsible for main-
taining their fire protection system 
and devices in proper operating con-
dition. Contact the installing contrac-





Compliance with CE Pressure 
Equipment Directive (PED) and 
Standards of Engineering Practice
• 2 to 12 Inch (DN50 to DN300): 
UL and C-UL Listed, FM Approved, 
Bureau Veritas




2 to 12 Inch (DN50 to DN300)
Maximum Working Pressure
UL/FM - 300 psi (20,7 bar) 




The Model CV-1F Grooved End Swing 
Check Valves are to be installed in 
accordance with this section:
Step 1. The arrow cast on the body 
must point in the direction of the flow.
Step 2. Valves installed vertically 
must be positioned with the flow in the 
upward direction.
Step 3. Valves installed horizontally 
must be positioned with the cover 
facing up (Ref. Figure 3).
Step 4. Grooved end pipe couplings 
used with the Model CV-1F Grooved 
End Swing Check Valves must be 
installed in accordance with manufac-
turer’s instructions.
Note: Valves should be installed a rea-
sonable distance downstream from 
pumps, elbows, expanders, reducers, 
or other similar devices to extend the 
valve life. Standard piping practices call 
for a minimum of five (5) times the pipe 
diameter for general use.
For fire protection pressure rating, 




Page 2 of 6
Care and 
Maintenance
The TYCO Model CV-1F Grooved End 
Swing Check Valves must be main-
tained and serviced in accordance with 
this section.
Before closing a fire protection system 
main control valve for maintenance 
work on the fire protection system 
that it controls, obtain permission to 
shut down the affected fire protection 
system from the proper authorities 
and notify all personnel who may be 
affected by this decision.
After placing a fire protection system 
in service, notify the proper authorities 
and advise those responsible for moni-
toring proprietary and/or central station 
alarms.
The owner is responsible for the 
inspection, testing, and maintenance of 
their fire protection system and devices 
in compliance with this document, as 
well as with the applicable standards 
of the National Fire Protection Associa-
tion (e.g., NFPA 25), in addition to the 
standards of any authority having juris-
diction. Contact the installing contrac-
tor or product manufacturer with any 
questions. Any impairments must be 
immediately corrected.
Automatic sprinkler systems are rec-
ommended to be inspected, tested, 
and maintained by a qualified Inspec-
tion Service in accordance with local 
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No. Part Material Qty.
6 Clapper Facing EPDM Grade "E" 1
7 Spring Stainless Steel 1
8 Hinge Shaft Stainless Steel 1
9 Retaining Ring Stainless Steel AR
11 Retention Bolt Stainless Steel 1
13 Retaining Disc Stainless Steel 1
No. Part Material Qty.
14 Locknut Stainless Steel 1
15 Plug 1/2" NPT Cast Iron 2
16 Adhesive Thread Sealer AR
17 Nameplate Aluminum 1
18 Rivet Steel 2
19 Spacer Stainless Steel 1
No. Part Material Qty.
1 Body Ductile Iron 1
2 Cover Ductile Iron 1
3 Cover Gasket Nitrile Rubber 1
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FLOW RATE IN LITERS PER MINUTE (LPM)
(1 GPM = 3,785 LPM)












































































MODEL CV-1F GROOVED END SWING CHECK VALVES 
ASSEMBLY
GRAPH A 
MODEL CV-1F GROOVED END SWING CHECK VALVES 
NOMINAL PRESSURE LOSS VS. FLOW
CK-1
TFP1550







Cover Gasket Part Number Clapper Facing Part Number Clapper Assembly Part Number









































































































MODEL CV-1F GROOVED END SWING CHECK VALVES REPLACEMENT VALVE PARTS 
PART NUMBER SELECTION
TABLE A 
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Limited 
Warranty




Contact your local distributor for avail-
ability. When placing an order, indicate 
the full product name and Part Number 
(P/N).
Model CV-1F Check Valve
Specify: Model CV-1F Grooved End 
Swing Check Valve, size (specify), 
P/N (specify per Table A)
Replacement Valve Parts
Refer to Figure 2 to identify Parts.
Cover Gasket
Specify: Model CV-1F Grooved End 
Swing Check Valve, Cover Gasket, size 
(specify), P/N (specify per Table B)
Clapper Facing
Specify: Model CV-1F Grooved End 
Swing Check Valve, Clapper Seal 
Facing, EPDM Grade “E”, size (specify), 
P/N (specify per Table B)
Clapper Assembly
Includes items 2, 3, 5-14, and 17-19.
Specify: Model CV-1F Grooved End 
Swing Check Valve, Clapper Assembly, 













MODEL CV-1F GROOVED END 
SWING CHECK VALVES 
PROPER ORIENTATION
CK-1
GLOBAL HEADQUARTERS | 1400 Pennbrook Parkway, Lansdale, PA 19446 | Telephone +1-215-362-0700
TFP1550
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Typical dB at 
10 ft. (3m) (2)
Minimum dB at 
10 ft. (3m) (1)
6 (150) 12VDC MBA-6-12 1750070 .12A 85 76
8 (200) 12VDC MBA-8-12 1750080 .12A 90 77
10 (250) 12VDC MBA-10-12 1750060 .12A 92 78
6 (150) 24VDC MBA-6-24 1750100 .06A 87 77
8 (200) 24VDC MBA-8-24 1750110 .06A 91 79
10 (250) 24VDC MBA-10-24 1750090 .06A 94 80
6 (150) 24VAC PBA246 1806024* .17A 91 78
8 (200) 24VAC PBA248 1808024* .17A 94 77
10 (250) 24VAC PBA2410 1810024* .17A 94 78
6 (150) 120VAC PBA1206 1806120* .05A 92 83
8 (200) 120VAC PBA1208 1808120* .05A 99 84
10 (250) 120VAC PBA12010 1810120* .05A 99 86
All DC bells are polarized and have built-in transient protection.
* Does not have ULC listing.
BELLS
PBA-AC & MBA-DC
These vibrating type bells are designed for use as fire, burglar or general 
signaling devices.  They have low power consumption and high decibel 
ratings. The unit mounts on a standard 4" (101mm) square electrical box 
for indoor use or on a model BBK-1 weatherproof backbox or BBX-1 
deep weatherproof backbox for outdoor applications.  Weatherproof 
backbox model BBK-1, Stock No. 1500001.
PRINTED IN USA PAGE 1 OF 2MFG. #5400776 - REV Y-1
01/13
UL, ULC, and FM Approved
Sizes Available: 6" (150mm), 8" (200mm) and 10" (250mm)
Voltages Available: 24VAC
 120VAC
 12VDC (10.2 to 15.6) Polarized
 24VDC (20.4 to 31.2) Polarized
Service Use: Fire Alarm
 General Signaling
 Burglar Alarm
Environment: Indoor or outdoor use (See Note 1)
 -40° to 150°F (-40° to 66°C)
 (Outdoor use requires weatherproof backbox.)
Termination:  AC Bells - 4 No. 18 AWG stranded wires  
             DC Bells - Terminal strip
Finish:      Red powder coating
Optional:    Model BBK-1 weatherproof backbox
      Model BBX-1 deep weatherproof backbox 
Potter Electric Signal Company, LLC • St. Louis, MO, • Phone: 866-572-3005/Canada 888-882-1833 • www.pottersignal.com
In outdoor or wet installations, bell must be mounted with 
weatherproof backbox, BBK-1 or BBX-1. Standard electrical boxes 
will not provide a weatherproof enclosure. If the bell and/or assembly 
is exposed to moisture, it may fail or create an electrical hazard.
Notes: 
1. Minimum dB ratings are calculated from integrated sound pressure 
measurements made at Underwriters Laboratories as specified in UL 
Standard 464.  UL temperature range is -30° to 150°F (-34° to 66°C).
2. Typical dB ratings are calculated from measurements made with a 
conventional sound level meter and are indicative of output levels in 
an actual installation.
















WHEN ELECTRICAL SUPERVISION IS REQUIRED USE IN AND OUT LEADS AS SHOWN.
NOTES:
1.  WHEN USING AC BELLS, TERMINATE EACH EXTRA WIRE SEPARATELY AFTER LAST BELL.















Weatherproof Backbox Dimensions Inches (mm)
Fig. 2










1. The bell shall be installed in accordance with NFPA 13, 72, or 
local AHJ. The top of the device shall be no less than 90" AFF and 
not less than 6" below the ceiling.
2. Remove the gong.
3. Connect wiring (see Fig. 3).
4. Mount bell mechanism to backbox (bell mechanism must be 
mounted with the striker pointing down).
5. Reinstall the gong (be sure that the gong positioning pin, in the 
mechanism housing, is in the hole in the gong).
6.  Test all bells for proper operation and observe that they can 
be heard where required (bells must be heard in all areas as 



























Failure to install striker down will prevent bell from operating.
EB-1
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VSR
VANE TYPE WATERFLOW
ALARM SWITCH WITH RETARD
MFG. #5401146 - REV M
11/15
UL,  CUL  and  CSFM  Listed,  FM   Approved, LPCB Approved, For 
CE Marked (EN12259-5) / VdS Approved  model use VSR-EU  
Service Pressure:         450 PSI (31 BAR) - UL            
Flow Sensitivity Range for Signal:                                   
       4-10 GPM (15-38 LPM) - UL                
Maximum Surge:        18 FPS (5.5 m/s)
Contact  Ratings:  Two sets of SPDT (Form C)
 10.0 Amps at 125/250VAC
 2.0 Amps at 30VDC  Resistive  
10 mAmps min. at 24VDC
Conduit Entrances:   Two knockouts provided for 1/2" conduit.   
Individual switch compartments suitable   
for dissimilar voltages.
Environmental Specifications:    
	 •	 NEMA	4/IP54	Rated	Enclosure	suitable	for	indoor	or		




Service Use:          
Automatic	Sprinkler	 	 	 NFPA-13		
One	or	two	family	dwelling	 	 	 NFPA-13D	 	
Residential	occupancy	up	to	four	stories	 NFPA-13R	
National	Fire	Alarm	Code	 	 	 NFPA-72	
•  Installation	must	be	performed	by	qualified	personnel	and	in				 		
   accordance with all national and local codes and ordinances. 
•		Shock	hazard.	Disconnect	power	source	before	servicing.	Serious			 		
   injury or death could result.
•		Risk	of	explosion.	Not	for	use	in	hazardous	locations.	Serious		 	
   injury or death could result.
Ordering Information
Nominal	Pipe	Size Model Part	Number
2" DN50 VSR-2 1144402
2 1/2" DN65 VSR-2 1/2 1144425
3" DN80 VSR-3 1144403
3 1/2" - VSR-3 1/2 1144435
4" DN100 VSR-4 1144404
5" - VSR-5 1144405
6" DN150 VSR-6 1144406







application	may	 result	 in	 unintended	 discharges	 caused	 by	 surges,	
trapped	air,	or	short	retard	times.













of time necessary to overcome the selected retard period.
Enclosure 
The	VSR	switches	and	retard	device	are	enclosed	in	a	general	purpose,	
die-cast  housing.  The cover is held in place with two tamper resistant 
screws	which	 require	 a	 special	 key	 for	 removal.	 	A	field	 installable	
cover tamper switch is available as an option which may be used 
to	 indicate	 unauthorized	 removal	 of	 the	 cover.	 	 See	bulletin	number	
5401103 for installation instructions of this switch.
Important: This	 document	 contains	 important	 information	 on	 the	 installation	 and	 operation	 of	 the	VSR	waterflow	 switches.	 Please	 read	 all	
instructions	carefully	before	beginning	installation.		A	copy	of	this	document	is	required	by	NFPA	72	to	be	maintained	on	site.
FS-1
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VSR
VANE TYPE WATERFLOW
ALARM SWITCH WITH RETARD





Drain the system and drill a hole in the pipe using a hole saw in a slow speed drill (see Fig. 1). Clean the inside pipe of all growth or other 
material for a distance equal to the pipe diameter on either side of the hole. Roll the vane so that it may be inserted into the hole; do not bend 
or	crease	it.	Insert	the	vane	so	that	the	arrow	on	the	saddle	points	in	the	direction	of	the	waterflow.	Take	care	not	to	damage	the	non-corrosive	
bushing	in	the	saddle.	The	bushing	should	fit	inside	the	hole	in	the	pipe.	Install	the	saddle	strap	and	tighten	nuts	alternately	to	required	torque	
(see the chart in Fig. 1). The vane must not rub the inside of the pipe or bind in any way.
ADAPTER
USE (2) 5180162 ADAPTERS AS SHOWN ABOVE








The delay can be adjusted by rotating the retard adjustment knob from 
0	to	the	max	setting	(60-90	seconds).	The	time	delay	should	be	set	at	
the minimum required to prevent false alarms
(Flowing water activates 
device in one direction only.)
DO NOT LEAVE COVER OFF FOR 











Hole must be drilled perpendicular to the pipe and vertically centered. 
Refer	to	the	Compatible	Pipe/Installation	Requirements	chart	for	size.	
Correct Incorrect





Pipe Wall Thickness Hole	Size U-Bolt	Nuts	
TorqueLightwall Schedule 10 (UL) Schedule 40 (UL) BS-1387	(LPC) DN	(VDS)
inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm ft-lb n-m





VSR-2 1/2 2.5 - 2.875 73.0 .084 2.134 0.120 3.05 0.203 5.16  - - - -
VSR-2 1/2  - DN65 3.000 76.1 - - - - - - 0.142 3.6 0.102 2.6
VSR-3 3 DN80 3.500 88.9 .083 2.108 0.120 3.05 0.216 5.49 0.157 4.0 0.114 2.9
2.00 ± .125 50.8 ± 2.0
VSR-3 1/2 3.5  - 4.000 101.6 - - 0.120 3.05 0.226 5.74 - - - -
VSR-4 4 DN100 4.500 114.3 .084 2.134 0.120 3.05 0.237 6.02 0.177 4.5 0.126 3.2
VSR-5 5 - 5.563 141.3 - - 0.134 3.40 0.258 6.55 - - - -
VSR-6 6 DN150 6.625 168.3 .115 2.921 0.134 3.40 0.280 7.11 0.197 5.0 0.157 4.0
VSR-8 8 DN200 8.625 219.1 - - 0.148 3.76 0.322 8.18 0.248 6.3 0.177 4.5
Do not trim the paddle. Failure to follow these instructions may prevent the device from operating and will void the warranty. Do not obstruct or otherwise prevent 
the	trip	stem	of	the	flow	switch	from	moving	when	water	flows	as	this	could	damage	the	flow	switch	and	prevent	an	alarm.	If	an	alarm	is	not	desired,	a	qualified	
technician should disable the alarm system. 
FS-1
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ALARM SWITCH WITH RETARD






Do not drill into the base as this creates 
metal shavings which can create 
electrical	hazards	and	damage	the	
device. Drilling voids the warranty.
Fig. 4  Switch Terminal Connections Clamping 
  Plate Terminal
Fig. 3
Break out thin section of cover when 
wiring both switches from one conduit 
entrance. 
Testing            





Advise the person responsible for testing of the fire protection system that this system must be tested in accordance 
with the testing instructions.























An uninsulated section of a single conductor should not be looped 
around the terminal and serve as two separate connections.  The 
wire	must	be	severed,	thereby	providing	supervision	of	the	
connection in the event that the wire become dislodged from under 
the terminal.  Failure to sever the wire may render the device 
inoperable risking severe property damage and loss of life.
Do	not	strip	wire	beyond	3/8"	of	length	or	expose	an	uninsulated	





is used to operate a local audible or visual annunciator.
2.	 For	supervised	circuits,	see	“Switch	Terminal	Connections”	
drawing and warning note (Fig. 4).    















When connecting to a UL Listed
control panel, use the panel’s 
resistor value for circuit supervision.
FS-1
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VANE TYPE WATERFLOW
ALARM SWITCH WITH RETARD
Removal of Waterflow Switch
•  To	prevent	accidental	water	damage,	all	control	valves	should	be	shut	tight	and	the	system	completely	drained	before	waterflow	detectors	are		
    removed or replaced.             
•		Turn	off	electrical	power	to	the	detector,	then	disconnect	wiring.	 	 	 	 	 	 	 	 	
•		Loosen	nuts	and	remove	U-bolts.	 	 	 	 	 	 	 	 	 	 	 	
•		Gently	lift	the	saddle	far	enough	to	get	your	fingers	under	it.		With	your	fingers,	roll	the	vane	so	it	will	fit	through	the	hole	while	continuing		
				to	lift	the	waterflow	detector	saddle.	 	 	 	 	 	 	 	 	 	 	 	
•		Lift	detector	clear	of	pipe.
Fig. 8




2. Disconnect the power source for local bell (if applicable).
3. Identify	and	remove	all	wires	from	the	waterflow	switch.
4. Remove the (2) mounting screws holding retard/switch assembly to the base. Do not remove the (2) retard housing screws. 
5. Remove the retard assembly by lifting it straight up over the tripstem. 
6.	 Install	the	new	retard	assembly.	Make	sure	the	locating	pins	on	the	retard/switch	assembly	fit	into	the	locating	pin	bosses	on	the	base.	
7.	 Re-install the (2) original mounting screws.
8. Reconnect	all	wires.	Perform	a	flow	test	and	place	the	system	back	in	service.	
Maintenance





WHEN	 WIRING	 BOTH	 SWITCHES	
FROM	ONE	CONDUIT	ENTRANCE.
























o 4060 1-1/2” Female x Male Angle Valve 
o 4065 2-1/2” Female x Male Angle Valve        
o 4065-500  2-1/2” Female x Male Angle Valve 500 psi
o 4070 1-1/2” Double Female Angle Valve 
o 4075 2-1/2” Double Female Angle Valve  
o 4075-500  2-1/2” Double Female Angle Valve 500 psi
OPTIONAL CAPS & FLANGES
o 4615 1-1/2” Cap w/ Chain
o 4625 2-1/2” Cap w/ Chain
o 4711 1-1/2” Flange 3” O.D.




















City of Industry, CA 
91744 U.S.A. 
Los Angeles Area 
800-366-3473 
626-855-4890 www.potterroemer.com4060-4075 SERIES
Call Potter Roemer - Fire Pro for current listings and 
approvals. Dimensions are subject to manufacturer’s 
tolerance and may change without notice. Potter Roemer- 
Fire Pro assumes no responsibility for use of void or 
superceded data. © Copyright Potter Roemer- Fire Pro, 
Member of Morris Group International ™ Please visit 
potterroemer.com  for most current specifications.
M e m b e r o f M o r r i s G r o u p I n t e r n a t i o n a l ™
ANGLE VALVES
FEMALE X MALE
Cast brass valve with red hand wheel, Female N.P.T. inlet x 
male hose thread outlet. 300 psi
DOUBLE FEMALE
Cast brass valve with red hand wheel. Female N.P.T. inlet 





ANGLE HOSE VALVES 
FINISHES:
o -B Polished Brass
o -C Rough Chrome Plated





o Extended Stem Up to 24”
     Specify ______________
o Rocker Lugs (Cap Models Only)                                      












City of Industry, CA 
91744 U.S.A. 
Los Angeles Area 
800-366-3473 
626-855-4890 www.potterroemer.comDate: 10/20/15
Call Potter Roemer - Fire Pro for current listings and 
approvals. Dimensions are subject to manufacturer’s 
tolerance and may change without notice. Potter Roemer- 
Fire Pro assumes no responsibility for use of void or 
superceded data. © Copyright Potter Roemer- Fire Pro, 
Member of Morris Group International ™ Please visit 
potterroemer.com  for most current specifications.




A B C C D E
 1-1/2  2-1/4  3-1/2  6-1/2  7-1/2  2-1/2 2
 2-1/2  3-1/2 5  9-1/2  11-1/2  3-1/2  2-3/4
Size














Model F350 Sectional Test & Drain 
5.6K (80K) Test Orifice for Use with 
Field-fabricated Sectional Control Arrangements
Page 1 of 4 JANUARY 2017 TFP1650
Worldwide 
Contacts www.tyco-fire.com
Figure 1 illustrates a typical sectional 
control arrangement that is utilized for 
the flow control, inspection, testing, 
and draining of feed mains to sec-
tions of wet pipe automatic sprinkler 
systems. A typical application is in a 
multi-story building where waterflow 
alarm devices are required on each 
floor at each riser.
The Model F350 Sectional Test & Drain 
is a redesignation for the Gem Model 
F350.
NOTICE
The Model F350 Sectional Test & Drain 
described herein must be installed and 
maintained in compliance with this 
document, as well as with the applica-
ble standards of the National Fire Pro-
tection Association (NFPA), in addition 
to the standards of any other authori-
ties having jurisdiction. Failure to do so 
may impair the performance of these 
devices.
The owner is responsible for main-
taining their fire protection system 
and devices in proper operating con-
dition. Contact the installing contrac-




The TYCO Model F350 Sectional Test 
& Drain (Ref. Figure 2), with an inte-
gral Sight Glass Assembly, provides a 
simplified means for testing of water-
flow alarm devices and draining of 
feed mains. It is typically utilized for 
connection to a common inside drain 
where it is not practical to terminate an 
inspector’s test connection outside of 
a building.
The F350 has a smooth bore corrosion-
resistant test orifice equivalent to that 
of a 5.6K (80K) orifice sprinkler, and it 
is provided with 1-1/4 inch NPT pipe 
size connections that make it suitable 
for use as a sectional drain connection 
with up to a 3-1/2 inch (DN80) size feed 
main. Additional features of the F350 
include:
• pre-assembled indicating type valve 
arrangement
• installation in any position
• dual-handle control to provide 
positive-stop positioning for test, 
drain and shut-off
• a unique, self-cleaning sight glass 
assembly that provides a positive 
indication of flow, even in dimly lit 
areas without a flashlight
• visual flow indicator for both alarm 
test (partial flow) and flow test (full 
flow conditions) vibrates to provide 





UL Listed  
FM Approved
Maximum Service Pressure
175 psi (12,1 bar)
Shut-Off Valve
Quarter-turn ball valve, stainless steel, 
corrosion-resistant copper alloys with 
glass-filled PTFE seals
Dual-Orifice Valve
Quarter-turn ball valve, bronze, chrome 
plated, corrosion-resistant with a 5.6K 
(80K) smooth bore test orifice
Sight Glass Assembly
Cast iron body, red painted, dual glass 
lenses mounted in NPT-threaded, plated 
steel inserts
Thread Connections
Thread connections are assembled with 
a TEFLON sealant and each assembly is 
factory tested to 350 psi (24,1 bar)
IT-1
TFP1650
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Installation
The TYCO Model F350 Sectional Test & 
Drain must be installed in accordance 
with this section.
Notes:
• The Model F350 Sectional Test & 
Drain must be installed in a readily 
visible and accessible location, pref-
erably not over seven feet above the 
floor.
• Wet pipe fire protection systems 
must be maintained at a minimum 
temperature of 40°F (40°C).
• The outlet of the F350 must be con-
nected to a drain sized to accept full 
flow during a sectional flow test.
The Model F350 Sectional Test & Drain 
is to be installed in accordance with the 
following criteria:
Step 1. Apply pipe thread sealant spar-
ingly to male pipe threads only. Use of a 
TEFLON sealant is recommended.
Step 2. The F350 may be installed in 
any orientation; however, the arrow 
on the assembly must point in the 
direction of flow (towards drain) and 
there must be no restriction to the full 
movement of the valve handles (Ref. 
Figure 2).
Step 3. To prevent distortion of the 
valve bodies, tighten the inlet pipe con-
nection by wrenching on the Shut-Off 
Valve inlet only and tighten the outlet 
pipe connection by wrenching on the 
Sight Glass Assembly fitting outlet only.
Note: Do not use the F350 to force a 
pipe line into position. Doing so may 


























































TYPICAL SECTIONAL CONTROL ARRANGEMENT
FIGURE 2 
MODEL F350 SECTIONAL TEST & DRAIN
IT-1
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Care and 
Maintenance
The Model F350 Sectional Test & Drain 
must be maintained and service in 
accordance with this section.
Before closing a fire protection system 
control valve for inspection or main-
tenance work on the fire protection 
system that it controls, permission to 
shut down the affected fire protection 
systems must be obtained from the 
proper authorities and all personnel 
who may be affected by this decision 
must be notified.
After placing a fire protection system 
in service, notify the proper authorities 
and advise those responsible for moni-
toring proprietary and/or central station 
alarms.
Before testing alarms, notification 
must be given to the owner and the fire 
department, central station or other 
signal station to which the alarms are 
connected.
The owner is responsible for the 
inspection, testing, and maintenance of 
their fire protection system and devices 
in compliance with this document, as 
well as with the applicable standards 
of the National Fire Protection Associa-
tion (e.g., NFPA 25), in addition to the 
standards of any authority having juris-
diction. Contact the installing contrac-
tor or product manufacturer with any 
questions.
It is recommended that automatic 
sprinkler systems be inspected, tested, 
and maintained by a qualified Inspec-
tion Service in accordance with local 
requirements and/or national codes.
The F350 Sectional Test & Drain does 
not require any regularly scheduled 
maintenance. However, the follow-
ing procedures, as applicable and in 
addition to any specific requirements 
of the NFPA, may be used to perform 
an alarm test of a sectional waterflow 
detector, to perform a sectional flow 
test, or to drain a section of the sprin-
kler system (after closing the sectional 
control valve). Any impairments must 
be immediately corrected.
Note: No attempt is to be made to 
repair an impaired F350 Sectional Test 
& Drain. The complete assembly must 
be replaced if there is any indication of 
malfunction. With the exception of the 
Sight Glass Assembly, no attempt is to 
be made to disassemble and clean the 
F350 Sectional Test & Drain.
Sectional Alarm Test
Step 1. Position the Dual-Orifice Valve 
handle in the “TEST” position.
Step 2. Position the Shut-Off Valve 
handle in the “ON” position. Water 
is then permitted to flow through the 
test orifice to simulate the flow from an 
individual 5.6K (80K) orifice sprinkler 
located downstream of the waterflow 
detector (Ref. Figure 1).
Step 3. Observe the Flow Indicator 
located within the Sight Glass Assem-
bly and check for vibratory movement 
that indicates water flow.
Step 4. After verifying proper opera-
tion of the waterflow detector, return 
the Shut-Off Valve handle to the “OFF” 
position.
Sectional Flow Test
Step 1. Position the Dual-Orifice Valve 
handle in the “DRAIN” position.
Step 2. Make note of the static water 
pressure at the inlet to the F350 Sec-
tional Test & Drain.
Step 3. Position the Shut-Off Valve 
handle in the “ON” position. Water 
from the system will then be permitted 
to flow through the drain orifice.
Step 4. Observe the Flow Indicator 
located within the Sight Glass Assem-
bly and check for vibratory movement 
that indicates water flow.
Step 5. Make note of the residual 
(flowing) water pressure at the inlet to 
the F350 Sectional Test & Drain.
If the static or residual pressure read-
ings vary significantly from those pre-
viously recorded or expected, then the 
reasons for the variations should be 
investigated and resolved.
Step 6. After the sectional flow test is 
completed, slowly return the Shut-Off 
Valve handle to the “OFF” position.
Sectional Drain
Step 1. Close the Sectional Control 
Valve.
Step 2. Position the Dual-Orifice Valve 
handle in the “DRAIN” position.
Step 3. Position the Shut-Off Valve 
handle in the “ON” position. Water 
from the system will then be permitted 
to drain through the drain orifice.
Limited 
Warranty




Contact your local distributor for avail-
ability. When placing an order, indi-
cate the full product name, including 
description and part number (P/N).
Sectional Test & Drain
Specify: 1-1/4 inch NPT Model F350 
Sectional Test & Drain with 5.6K (80K) 
Test Orifice, P/N 54-350-1-001
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OSYSU Series
Outside Screw and Yoke Valve 
Supervisory Switch
Description
The OSYSU is used to monitor the open position of an OS&Y 
(outside screw and yoke) type gate valve. This device is available in 
two models; the OSYSU-1, containing one set of SPDT (Form C) 
contacts and the OSYSU-2, containing two sets of SPDT (Form C) 
contacts. These switches mount conveniently to most OS&Y valves 
ranging in size from 2” to 12” (50mm to 300mm). They will mount 
on some valves as small as ½” (12,5mm). 
The cover is held in place by two tamper resistant screws that require 
a special tool to remove. The tool is furnished with each device. 
Testing
The operation of the OSYSU and its associated protective monitoring 
system shall be inspected, tested, and maintained in accordance 
with all applicable local and national codes and standards and/or the 
Authority Having Jurisdiction (manufacturer recommends quarterly 
or more frequently). A minimum test shall consist of turning the valve 
wheel towards the closed position. The OSYSU shall operate within 
the first two revolutions of the wheel. Fully close the valve and ensure 
that the OSYSU does not restore. Fully open the valve and ensure that 
the OSYSU restores to normal only when the valve is fully opened.
Technical Specifications 
Dimensions See Fig 8
Weight 1.6 lbs (0,73 kg)
Enclosure
Cover: Die Cast   Finish: Red Powder Coat
Base: Die Cast   Finish: Black Powder Coat
All parts have corrosion resistant finishes
Cover Tamper
Tamper Resistant Screws
Optional Cover Tamper Switch Available
Contact 
Ratings
OSYSU-1: One Set of SPDT (Form C)
OSYSU-2: Two Sets of SPDT (Form C)
10.0 Amps at 125/250 VAC
2.0 Amps at 30VDC Resistive
10 mAmps minimum at 24 VDC
Environmental 
Limitations
-40º F to 140ºF (-40ºC to 60ºC)
NEMA 4X (IP 65) and NEMA 6P (IP 67) Enclosure 
(Use suitably rated conduit and connector)
Indoor or Outdoor Use (See OSYSU-EX Bulletin 
5400705 for Hazardous locations)
Conduit 
Entrances
Two Knockouts for 1/2” conduit provided 
(See Notice on Page 6 and Fig. 9 on Page 5)
Service Use NFPA 13, 13D, 13R, 72
Features
• NEMA 4X* (IP 65) and 6P (IP 67)
 *Enclosure is 4X. For additional corrosion protection of  
   mounting hardware, use model OSYSU-2 CRH
• -40º to 140º (-40ºC to 60ºC) operating temperature range
• Visual switch indicators
• Two conduit entrances 
• Adjustable length trip rod
• Accomodates up to 12AWG wire
• Three position switch detects tampering and valve closure
• Knurled mounting bracket prevents slipping
• Fine adjustment feature for fast, easy installation
• RoHS compliant
• One or two SPDT contact models (-1,-2)
Important: This document contains important information on the installation and operation of OS&Y valve supervisory switches. Please read all 
instructions carefully before beginning installation.  A copy of this document is required by NFPA 72 to be maintained on site.
Specifications subject to change without notice
Close the valve fully to determine that  the stem threads do not 
activate the switch.  The switch being activated by the stem threads 
could result in a false valve open indication.
Before any work is done on the fire sprinkler or fire alarm system, the 
building owner or their authorized representative shall be notified. 
Before opening any closed valve, ensure that opening the valve will not 
cause any damage from water flow due to open or missing sprinklers, 
piping, etc.
MS-1
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OSYSU Series
Outside Screw and Yoke Valve 
Supervisory Switch
Theory of Operation
The OSYSU is a 3 position switch. The center position is the normal installation position. Normal is when the switch is installed on the OS&Y valve, the 
valve is fully open and the trip rod of the OSYSU is in the groove of the valve stem. Closing the valve causes the trip rod to ride up out of the groove and 
activates the switches. Removing the OSYSU from the valve causes the spring to pull the trip rod in the other direction and activates the switches.
Visual Switch Status Indication
There are 3 visual indicators to determine the status of the switches. 
Fig 1; the actuator button of the micro switches are on the raised section of the switch actuator.
Fig 2; the trip rod is perpendicular to the base and lined up with the alignment mark on the mounting bracket.
Fig 3; the white visual indicator is visible through the window on the back of the switch actuator. 
A final test is to meter the contacts marked COM and N.O. to ensure they are an open circuit when the valve is open and that they close and have continuity 
within 2 revolutions of turning the valve handwheel towards the closed position and the contacts remain closed as the valve is completely closed and until 
the valve is completely opened when the trip rod drops back into the groove in the valve stem.
Fig 1 Fig 2 Fig 3
Trip Rod Locking 
Screw




5401525 - REV E   •   8/15  PAGE 3 OF 6
Potter Electric Signal Company, LLC   •   St. Louis, MO   •   Tech Support: 866-956-0988 / Customer Service: 866-572-3005    •   www.pottersignal.com
OSYSU Series
Outside Screw and Yoke Valve 
Supervisory Switch
Small Valve Installation
 NOTE: If the valve stem is pre-grooved at 1/8” minimum   
 depth; proceed to step 7.
1. Remove and discard "E" ring and roller from the trip rod.
2. With the valve in the FULL OPEN position, locate the 
OSYSU across the valve yoke as far as possible from the 
valve gland so that the spring loaded trip rod of the OSYSU 
is pulled against the non threaded portion of the valve stem. 
Position the OSYSU with the bracket near the handwheel as 
shown in Fig. 6 if possible to avoid creating a pinch point 
between the wheel and the OSYSU.
3. Loosen the locking screw that holds the trip rod in place and 
adjust the rod length (see Fig. 5).  When adjusted properly, 
the rod should extend past the valve screw, but not so far 
that it contacts the clamp bar.  Tighten the locking screw to 
5 in-lbs minimum to hold the trip rod in place and properly 
seal the enclosure.
 NOTE:  If trip rod length is excessive, loosen the locking   
 screw and remove the trip rod from the trip lever. Using   
 pliers, break off the one (1) inch long notched section (see   
 Fig. 10).  Reinstall trip rod and repeat Step 3 procedure.
4. Mount the OSYSU loosely with the carriage bolts and clamp 
bar supplied.  On valves with limited clearance use J-hooks 
supplied instead of the carriage bolts and clamp bar to mount 
the OSYSU.
5. Mark the valve stem at the center of the trip rod.
6. Remove the OSYSU. Utilizing a 3/16” or 1/4” diameter 
straight file, file a 1/8” minimum depth groove centered on 
the mark on the valve stem. Deburr and smooth the edges 
of the groove to prevent damage to the valve packing and to 
allow the trip rod to move easily in and out of the groove as 
the valve is operated.
 NOTE: A groove depth of up to approximately 3/16” can   
 make it easier to install the OSYSU so that it does not restore       
 as it rolls over by the threads of the valve stem.
7.  Mount the OSYSU on the valve yoke with the spring loaded 
trip rod of the OSYSU pulled against the valve stem and 
centered in the groove of the stem. If possible, position the 
OSYSU with the flat side of the bracket toward the hand 
wheel, as shown in Fig. 6, to help avoid creating a pinch 
point between the wheel and OSYSU. When in this preferred 
mounting position, it is usually best to use the white indicator 
visible through the window, as illustrated in Fig. 3, to aid in 
initially locating the OSYSU in the correct position on the 
yoke. If the unit must be installed inverted with the white 
indicator no longer easily visible, use the visual indicators 
of the actuator buttons on the micro-switches, as illustrated 
in Fig. 1, or the trip rod alignment mark on the bracket, as 
illustrated in Fig. 2 , to aid in initially locating the OSYSU.
8. Final adjustment can be made by slightly loosening the two 
screws on the bracket and using the fine adjustment feature 
(see Fig. 5). The adjustment is correct when the plungers 
on the switches are depressed by the actuator and there is 
no continuity between the COM and NO terminals on the 
switches.
9. Tighten the adjustment screws and all mounting hardware 
securely (20 in-lbs minimum).  Check to insure that the rod 
moves out of the groove easily and that the switches activate 
within two turns when the valve is operated from the FULL 
OPEN towards the CLOSED position. 
10. Reinstall the cover and tighten the cover screws to 15 in-lbs 
minimum to properly seal the enclosure.












SCALE 1 : 1
Slotted mounting holes and micro-adjustment 
feature may be used for fine adjustment of 
switch assembly to mounting bracket. 
Re-tighten screws to 20 in-lbs minimum.
Close the valve fully to determine that  the stem threads do not 
activate the switch.  The switch being activated by the stem threads 
could result in a false valve open indication.
MS-1
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OSYSU Series
Outside Screw and Yoke Valve 
Supervisory Switch
Close the valve fully to determine that  the stem threads do not 
activate the switch.  The switch being activated by the stem threads 











SCALE 1 : 1
Large Valve Installation
 NOTE: If the valve stem is pre-grooved at 1/8” minimum  
 depth; proceed to step 6.
1. With the valve in the FULL OPEN position, locate the 
OSYSU across the valve yoke as far from the valve gland 
as possible so that the spring loaded trip rod of the OSYSU 
is pulled against the non threaded portion of the valve stem. 
Position the OSYSU with the bracket near the handwheel as 
shown  in Fig. 7 if possible to avoid creating a pinch point 
between the wheel and the OSYSU.
2. Mount the OSYSU loosely with the carriage bolts and clamp 
bar supplied.
3. Loosen the locking screw that holds the trip rod in place and 
adjust the rod length (see Fig. 5).  When adjusted properly, 
the rod should extend past the valve screw, but not so far 
that it contacts the clamp bar.  Tighten the locking screw to 
5 in-lbs minimum to hold the trip rod in place and properly 
seal the enclosure.
 NOTE:   If trip rod length is excessive, loosen the locking   
 screw and remove the trip rod from the trip lever.  Using   
 pliers, break off the one (1) inch long notched section (see   
 Fig. 10). Reinstall trip rod and repeat Step 3 procedure.
4. Mark the valve stem at the center of the trip rod.
5. Remove the OSYSU. Utilizing a 3/8” or ½” diameter straight 
file, file a 1/8” minimum depth groove centered on the mark 
on the valve stem. Deburr and smooth the edges of the 
groove to prevent damage to the valve packing and to allow 
the trip rod to move easily in and out of the groove as the 
valve is operated.
 NOTE: A groove depth of up to approximately 3/16” can   
 make it easier to install the OSYSU so that it does not restore       
 as it rolls over by the threads of the valve stem.
6. Mount the OSYSU on the valve yoke with the spring loaded 
trip rod of the OSYSU pulled against the valve stem and 
centered in the groove of the stem. If possible, position the 
OSYSU with the flat side of the bracket toward the hand 
wheel, as shown in Fig. 7, to help avoid creating a pinch 
point between the wheel and OSYSU. When in this preferred 
mounting position, it is usually best to use the white indicator 
visible through the window, as illustrated in Fig. 3, to aid in 
initially locating the OSYSU in the correct position on the 
yoke. If the unit must be installed inverted with the white 
indicator no longer easily visible, use the visual indicators 
of the actuator buttons on the micro-switches, as illustrated 
in Fig. 1, or the trip rod alignment mark on the bracket, as 
illustrated in Fig. 2 , to aid in initially locating the OSYSU.
7. Final adjustment can be made by slightly loosening the two 
screws on the bracket and using the fine adjustment feature 
(see Fig. 5). The adjustment is correct when the plungers 
on the switches are depressed by the actuator and there is 
no continuity between the COM and NO terminals on the 
switches.
8. Tighten the adjustment screws and mounting hardware 
securely (minimum 20 in-lbs).  Check to insure that the rod 
moves out of the groove easily and that the switches activate 
within two turns when the valve is operated from the FULL 
OPEN towards the CLOSED position. 
9. Reinstall the cover and tighten the cover screws to 15 in-lbs 
minimum to properly seal the enclosure.
Fig 7
Slotted mounting holes and micro-
adjustment feature may be used for 
fine adjustment of switch assembly to 
mounting bracket. Re-tighten screws to 
20 in-lbs minimum.
Large Valve Installation - 3” Through 12” Sizes
MS-1
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OSYSU Series
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To remove knockouts: Place screwdriver at inside edge of knockouts, not in 
the center.
NOTE: Do not drill into the base as this creates metal shavings which 
can create electrical hazards and damage the device. Drilling voids the 
warranty.
MS-1
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OSYSU Series
Outside Screw and Yoke Valve 
Supervisory Switch
Breaking Excessive Rod Length
Typical Electrical Connections
Model Description Stock No.










Outside Screw & Yoke Supervisory 
Switch (Double Switch). Corrosion 
resistant hardware of 316 stainless steel 




Hex Key for Cover Screws and 
Installation Adjustments
5250062
Optional Cover Tamper Switch Kit 0090200
Ordering Information
Engineering Specifications: OS&Y 
Valves
UL, CUL Listed / FM Approved and CE Marked valve supervisory 
switches shall be furnished and installed on all OS&Y type valves 
that can be used to shut off the flow of water to any portion of the 
fire sprinkler system, where indicated on the drawings and plans and 
as required by applicable local and national codes and standards. 
The supervisory switch shall be NEMA 4X and 6P rated and capable 
of being mounted in any position indoors or out and be completely 
submerged without allowing water to enter the enclosure.. The 
enclosure shall be held captive by tamper resistant screws. The device 
shall contain two ½” conduit entrances and one or two Single Pole 
Double Throw (SPDT) switches. There shall be a visual indicator to 
display the status of the switches. To aid in installation, it shall be 
possible to make fine adjustments to the position of the switch on the 
valve without loosening the mounting bracket from the valve. The 
device shall contain an adjustable length trip rod and roller, the trip 
rod shall be held captive by a set screw accessible upon removal of the 
cover. The switch contacts shall be rated at 10A, 125/250VAC and 2A, 
30VDC.  OS&Y Valve supervisory switch shall be model OSYSU-1 
for the single switch model and OSYSU-2 for the two switch model 
manufactured by Potter Electric Signal Company LLC
COM NC NO NO NC COM
EOLR






Switch Terminal Connections    
Clamping Plate Terminal
All conduit and connectors selected for the installation of this product 
shall be suitable for the environment for which it is to be used and shall be 
installed to the manufacturer’s installation instructions. For NEMA 4, 4X, 6, 
6P installations, the cover screws are recommended to be tightened to 15 in-
lbs minimum and the trip rod locking screw tightened to 5 in-lbs minimum 
to properly seal the enclosure. 
An uninsulated section of a single conductor should not be looped around 
the terminal and serve as two separate connections.  The wire must be 
severed, thereby providing supervision of the connection in the event that 
the wire become dislodged from under the terminal.  Failure to sever the 
wire may render the device inoperable risking severe property damage 
and loss of life. Do not strip wire beyond 3/8" of length or expose an 
uninsulated conductor beyond the edge of the terminal block. When using 
stranded wire, capture all strands under the clamping plate. 
Supervisory switches have a normal service life of 10-15 years. 


















All recessed and semi-recessed cabinets and surface-mounted steel cabinets have a heavy gauge, white baked enamel box. Surface- 
mounted cabinets with aluminum door and trim have a box constructed entirely of clear or color anodized aluminum. Surface-mounted 
cabinets with stainless steel door and trim have a box constructed entirely of 304 stainless steel with a #4 finish. 
 
Steel and stainless steel cabinets have a full ½" thick hollow metal heavy gauge door. Trims and doors feature one piece construction 
with satin finish turn handle, continuous matching hinge, and self-adjusting roller catch. Baked white enamel finish is standard for steel 
units. Stainless steel cabinets have a #4 finish, 304 stainless steel. 
 
Aluminum cabinet doors and trims are extruded or fabricated aluminum with clear satin anodized finish. Aluminum door is ½" thick with 
satin finish matching pull handle and hinge. Color anodized finishes are available as options. 
 
STEP 1: Select cabinet model number from the dimensions on the back of this sheet (or on attached sheet) and indicate on the top of 
 this sheet. To specify aluminum trim and door, use the prefix, "AL"  before the model number. To specify stainless steel trim and door, 
 use the prefix, "SS" before the model number. Note: Rough opening dimensions are larger for fire-rated cabinets. Please refer 










STEP 2: Select Door Style and Door Glazing 




  Clear Acrylic (Standard) 
 
  Clear Tempered Safety Glass 
 
  Clear Wire Glass 
 
  Laminated Safety Glass 
 
  Bronze Acrylic 
 
  Gray Acrylic 
 
   (Other)________________________ 
 
* Note: Solid Door with Larsen-Loc® can be 
specified as Institutional Door (access only 
with key) by deleting the pull handle and 
decal. 
 
VC1818 Larsen-Loc Door is full glass 
 
STEP 3: Indicate 
Trim and Door 
Material: 
  Steel 
  Aluminum (AL) 
  Stainless (SS) 
  Other (specify) 
       
    ____________ 
 
 
†  Trimless cabinets must be installed before the drywall because their plaster stops must be behind the drywall. 
   Trimless cabinets are not recommended for block wall installation. 
 
LARSEN'S MANUFACTURING COMPANY - www.larsensmfg.com 
7421 Commerce Lane N.E., Mpls, MN 55432 Phone: (763) 571-1181   FAX: (763) 571-6900 
FLORIDA DIVISION:  3130 N.W. 17
th
 Street, Ft. Lauderdale, FL 33311    Phone: (954) 486-3325    FAX: (954) 486-3352  


































18 x 18 x 8 
18 x 18 x 8 
18 x 18 x 8 
18 x 18 x 8 
21½ x 21½ x 8½ 
21½ x 21½ 
21½ x 21½ 
21½ x 21½ 
-- 
21½ x 21½ 
19 x 19 x 8¼ 
19 x 19 x 7¼ 
19 x 19 x 6 
--x --x8½† 
-- 
9"     4" 
9"     4" 
9"     4" 
9"     4" 
-- 
One 2½" Fire Dept. 































30 x 24 x 8 
30 x 24 x 8 
30 x 24 x 8 
30 x 24 x 8 
33½ x 27½ x 8½ 
33½ x 27½ 
33½ x 27½ 
33½ x 27½ 
-- 
33½ x 27½ 
31 x 25 x 8¼ 
31 x 25 x 7¼ 
31 x 25 x 6 
--x --x8½† 
-- 
4" 4" 4" 
4" 4" 4" 
4" 4" 4" 
4" 4" 4" 
-- 
Two Fire Dept. valves 
and a fire extinguisher 
or one  hose rack unit 





















































































26 x 26 x 8 
26 x 26 x 8 
26 x 26 x 8 
26 x 26 x 8 
29½ x 29½ x 8½ 
29½ x 29½ 
29½ x 29½ 
29½ x 29½ 
-- 
29½ x 29½ 
27 x 27 x 8¼ 
27 x 27 x 7¼ 
27 x 27 x 6 
--x --x 8½† 
-- 
13"     4" 
13"     4" 
13"     4" 




































40 x 16 x 8 
40 x 16 x 8 
40 x 16 x 8 
40 x 16 x 8 
43½ x 19½ x 8½ 
43½ x 19½ 
43½ x 19½ 
43½ x 19½ 
-- 
43½ x 19½ 
41 x 17 x 8¼ 
41 x 17 x 7¼ 
41 x 17 x 6 
--x --x 8½† 
-- 
6"     4" 
6"     4" 
6"     4" 
6"     4" 
-- 
One 2½" Fire Dept  
valve with cap 
and chain 































36x 16 x 8 
36x 16 x 8 
36x 16 x 8 
36x 16 x 8 
39½ x 19½ x 8½ 
39½ x 19½ 
39½ x 19½ 
39½ x 19½ 
-- 
39½ x 19½ 
37 x 17 x 8¼ 
37 x 17 x 7¼ 
37 x 17 x 6 
--x --x 8½† 
-- 
6"     4" 
6"     4" 
6"     4" 
6"     4" 
-- 
One 2½" Fire Dept 
valve with cap and 
chain and one of the 






*FOR MODEL NUMBERS VC4016 and VC3616:  
 
If the shelf is to be deleted with the valve installed at the top, insert the prefix "T" before "VC" and note the "E" knockout location of 6". 
 
ROUGH OPENINGS ARE LARGER FOR FIRE-RATED CABINETS.  PLEASE REFER TO FIRE-RATED CABINET 
SUBMITTAL AND DETAIL SHEET. 
 
**  No knockouts are provided for surface mounted cabinets unless specified.  See knockout drawing on reverse side. 
†    Trimless cabinets must be installed before the drywall - plaster stop must be behind the drywall.  Trimless  
     are not recommended for block wall installation. 
*** Deduct 3/4" from HxW Dimensions for Cabinets with Aluminum Door & Trim. 
 
LARSEN'S MANUFACTURING COMPANY     7421 Commerce Lane N.E., Mpls, MN 55432   
www.larsensmfg.com                                      Phone: (763) 571-1181   FAX: (763) 571-6900 
FLORIDA DIVISION:  3130 N.W. 17
th
 Street, Ft. Lauderdale, FL 33311 Phone: (954) 486-3325   FAX: (954) 486-3352  
                                                                                                                                                                                                                  2011 Larsen's Mfg. Co. 
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Appendix K – Computer Based Hydraulic Calculations 
Location: 605 Asbury Circle, Atlanta , GA 30322, , 
Project Name: EMORY UNIVERSITY CAMPUS LIFE CENTER















Type of Sprinklers Calculated:





0.0 galType of System:
In-rack Demand:
Hose Streams:
Volume of Dry or PreAction System:
at Node:
Type Allowance at Source
Total Water Required (including Hose Streams where applicable)














Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER
Remote Area Number: RA - Loading Dock Date: 5/6/2020
N 1.85
Elevation + Static: Pressure
504.16 psi
Summary Sheet
No pressure is being required from the Source/Supply to meet the demand (by a margin of this negative value).
A negative result in Required Pressure indicates that the Pump is capable of furnishing all of the pressure required by the demand reported within this calculation.
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Hydraulic Graph
TOR
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER
Remote Area Number: RA - Loading Dock Date: 5/6/2020
N 1.85
Summary Sheet
No pressure is being required from the Source/Supply to meet the demand (by a margin of this negative value).
A negative result in Required Pressure indicates that the Pump is capable of furnishing all of the pressure required by the demand reported within this calculation.
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Hydraulic Graph
BOR
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER
Remote Area Number: RA - Loading Dock Date: 5/6/2020
N 1.85
Summary Sheet
No pressure is being required from the Source/Supply to meet the demand (by a margin of this negative value).
A negative result in Required Pressure indicates that the Pump is capable of furnishing all of the pressure required by the demand reported within this calculation.
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(GPM) (GPM) (K) (psi)
Outflowing Devices
Report Description: Ordinary Group II
Job Number: -
Device
Actual Flow Minimum Flow K-Factor Pressure
Sprinkler 214 31.52 GPM 31.20 GPM 8 15.53 psi
Sprinkler 206 31.20 GPM 31.20 GPM 8 15.21 psi
Sprinkler 202 31.34 GPM 31.20 GPM 8 15.34 psi
Sprinkler 201 32.60 GPM 31.20 GPM 8 16.61 psi
Sprinkler 213 32.06 GPM 31.20 GPM 8 16.06 psi
Sprinkler 211 31.27 GPM 31.20 GPM 8 15.28 psi
Sprinkler 205 31.41 GPM 31.20 GPM 8 15.41 psi
Sprinkler 209 31.98 GPM 31.20 GPM 8 15.98 psi
Sprinkler 216 32.32 GPM 31.20 GPM 8 16.32 psi
Sprinkler 204 32.39 GPM 31.20 GPM 8 16.39 psi
Sprinkler 210 31.66 GPM 31.20 GPM 8 15.67 psi
Sprinkler 207 32.94 GPM 31.20 GPM 8 16.95 psi
Sprinkler 217 32.02 GPM 31.20 GPM 8 16.02 psi
Sprinkler 215 31.24 GPM 31.20 GPM 8 15.25 psi
Sprinkler 212 31.37 GPM 31.20 GPM 8 15.38 psi
Sprinkler 208 31.61 GPM 31.20 GPM 8 15.61 psi
Sprinkler 203 32.68 GPM 31.20 GPM 8 16.68 psi
Most Demanding Sprinker Data
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Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER





Static Residual Flow Available Total Demand Required Pressure








Elevation (ft)Node Number Node Type Notes
936' - 5" 31.52 GPM15.53 psi
Sprinklers
214
936' - 5" 31.20 GPM15.21 psi
Sprinklers
206
936' - 5" 31.34 GPM15.34 psi
Sprinklers
202
936' - 5" 32.60 GPM16.61 psi
Sprinklers
201
936' - 5" 32.06 GPM16.06 psi
Sprinklers
213
936' - 5" 31.27 GPM15.28 psi
Sprinklers
211
936' - 5" 31.41 GPM15.41 psi
Sprinklers
205
936' - 5" 31.98 GPM15.98 psi
Sprinklers
209
936' - 5" 32.32 GPM16.32 psi
Sprinklers
216
918' - 5" 541.60 GPM64.11 psi
Supply
1
936' - 5" 31.66 GPM15.67 psi
Sprinklers
210
936' - 5" 32.94 GPM16.95 psi
Sprinklers
207
936' - 5" 32.02 GPM16.02 psi
Sprinklers
217
936' - 5" 31.24 GPM15.25 psi
Sprinklers
215
936' - 5" 31.37 GPM15.38 psi
Sprinklers
212
936' - 5" 31.61 GPM15.61 psi
Sprinklers
208
936' - 5" 32.39 GPM16.39 psi
Sprinklers
204
936' - 5" 32.68 GPM16.68 psi
Sprinklers
203
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Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 










































15' - 4 1/2" 0.55 psi
935' - 11"









Flow (q) from Route 4


















Flow (q) from Route 15
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Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 
and shown as a negative value.
Velocity
935' - 5"









































































































227' - 9 1/2" 18.84 psi
935' - 5"








































541.60 GPM 4E(18' - 0"), UNK
120
3 FPS
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Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 
















































Flow (q) from Route 18






















111' - 4 1/2" 0.33 psi
918' - 5"


























































15' - 4 1/2" 0.55 psi
935' - 11"









Flow (q) from Route 5


















Flow (q) from Route 8
158.62 GPM T(10' - 0")
120
15 FPS
20.25 psi Route 2Total(Pt)
5/6/2020 Page 3AutoSPRINK RVT v1.0  6:28:23PMRA - Loading Dock@ M.E.P.CAD, Inc.
Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 










































15' - 4 1/2" 0.55 psi
935' - 11"









Flow (q) from Route 6


















Flow (q) from Route 16
127.41 GPM T(10' - 0")
120
12 FPS















































































































5/6/2020 Page 4AutoSPRINK RVT v1.0  6:28:23PMRA - Loading Dock@ M.E.P.CAD, Inc.
Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 




15' - 4 1/2" 0.56 psi
935' - 11"









Flow (q) from Route 9


















Flow (q) from Route 17
128.44 GPM T(10' - 0")
120
12 FPS


























17' - 3 1/2" 0.30 psi
935' - 11"









Flow (q) from Route 14
63.99 GPM T(12' - 0")
120
4 FPS


































































































17.00 psi Route 11Total(Pt)
5/6/2020 Page 5AutoSPRINK RVT v1.0  6:28:23PMRA - Loading Dock@ M.E.P.CAD, Inc.
Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 










































































































































14' - 7 1/2" 0.07 psi
935' - 11"








32.60 GPM T(12' - 0")
120
2 FPS
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Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 




14' - 7 1/2" 0.07 psi
935' - 11"








32.68 GPM T(12' - 0")
120
2 FPS


























14' - 7 1/2" 0.07 psi
935' - 11"








32.94 GPM T(12' - 0")
120
2 FPS


















Flow (q) from Route 1


















59.45 psi Route 18Total(Pt)
5/6/2020 Page 7AutoSPRINK RVT v1.0  6:28:23PMRA - Loading Dock@ M.E.P.CAD, Inc.
Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER
Remote Area Number: RA - Loading Dock
1.51
Fittings Legend
BFP Backflow Preventer E 90° Elbow GV Gate Valve











Equivalent Pipe Lengths of Valves and Fittings (C=120 only)
Actual Inside Diameter





5/6/2020 Page 8AutoSPRINK RVT v1.0  6:28:23PMRA - Loading Dock@ M.E.P.CAD, Inc.
Pressure(psi) K-Factor(K) Flow(GPM)
Check Point Gauge Data
Report Description: Ordinary Group II
Job Number: -
Inlet Static Pressure(psi) Elevation(ft)Gauge
63.78 psi 67.8 541.60 GPMBOR 106.00 psi 918' - 5"
57.62 psi 71.4 541.60 GPMTOR 99.93 psi 932' - 5"
5/6/2020 Page 1AutoSPRINK RVT v1.0  6:28:24PM@ M.E.P.CAD, Inc.
Location: 605 Asbury Circle, Atlanta , GA 30322, , 
Project Name: EMORY UNIVERSITY CAMPUS LIFE CENTER















Type of Sprinklers Calculated:





0.0 galType of System:
In-rack Demand:
Hose Streams:
Volume of Dry or PreAction System:
at Node:
Type Allowance at Source
Total Water Required (including Hose Streams where applicable)














Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER
Remote Area Number: RA - L3 Commons Date: 5/6/2020
N 1.85
Elevation + Static: Pressure
504.16 psi
Summary Sheet
No pressure is being required from the Source/Supply to meet the demand (by a margin of this negative value).
A negative result in Required Pressure indicates that the Pump is capable of furnishing all of the pressure required by the demand reported within this calculation.
5/6/2020 Page 1AutoSPRINK RVT v1.0  6:32:35PM@ M.E.P.CAD, Inc.
Hydraulic Graph
TOR
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER
Remote Area Number: RA - L3 Commons Date: 5/6/2020
N 1.85
Summary Sheet
No pressure is being required from the Source/Supply to meet the demand (by a margin of this negative value).
A negative result in Required Pressure indicates that the Pump is capable of furnishing all of the pressure required by the demand reported within this calculation.
5/6/2020 Page 2AutoSPRINK RVT v1.0  6:32:35PM@ M.E.P.CAD, Inc.
Hydraulic Graph
BOR
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER
Remote Area Number: RA - L3 Commons Date: 5/6/2020
N 1.85
Summary Sheet
No pressure is being required from the Source/Supply to meet the demand (by a margin of this negative value).
A negative result in Required Pressure indicates that the Pump is capable of furnishing all of the pressure required by the demand reported within this calculation.
5/6/2020 Page 3AutoSPRINK RVT v1.0  6:32:35PM@ M.E.P.CAD, Inc.
(GPM) (GPM) (K) (psi)
Outflowing Devices
Report Description: Ordinary Hazard Group 1
Job Number: -
Device
Actual Flow Minimum Flow K-Factor Pressure
Sprinkler 338 14.82 GPM 14.82 GPM 5.6 7.00 psi
Sprinkler 339 15.01 GPM 14.82 GPM 5.6 7.18 psi
Sprinkler 340 15.68 GPM 14.82 GPM 5.6 7.84 psi
Sprinkler 325 15.18 GPM 14.82 GPM 5.6 7.35 psi
Sprinkler 326 15.38 GPM 14.82 GPM 5.6 7.54 psi
Sprinkler 327 16.07 GPM 14.82 GPM 5.6 8.23 psi
Sprinkler 319 15.31 GPM 14.82 GPM 5.6 7.47 psi
Sprinkler 320 15.50 GPM 14.82 GPM 5.6 7.67 psi
Sprinkler 321 16.20 GPM 14.82 GPM 5.6 8.37 psi
Sprinkler 331 14.90 GPM 14.82 GPM 5.6 7.08 psi
Sprinkler 332 15.09 GPM 14.82 GPM 5.6 7.26 psi
Sprinkler 333 15.77 GPM 14.82 GPM 5.6 7.93 psi
Most Demanding Sprinker Data
5/6/2020 Page 1AutoSPRINK RVT v1.0  6:32:35PM@ M.E.P.CAD, Inc.
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER





Static Residual Flow Available Total Demand Required Pressure








Elevation (ft)Node Number Node Type Notes
918' - 5" 184.89 GPM83.15 psi
Supply
1
972' - 9 1/2" 15.77 GPM7.93 psi
Sprinklers
333
972' - 9 1/2" 15.09 GPM7.26 psi
Sprinklers
332
972' - 9 1/2" 14.90 GPM7.08 psi
Sprinklers
331
972' - 9 1/2" 16.20 GPM8.37 psi
Sprinklers
321
972' - 9 1/2" 15.50 GPM7.67 psi
Sprinklers
320
972' - 9 1/2" 15.31 GPM7.47 psi
Sprinklers
319
972' - 9 1/2" 16.07 GPM8.23 psi
Sprinklers
327
972' - 9 1/2" 15.38 GPM7.54 psi
Sprinklers
326
972' - 9 1/2" 15.18 GPM7.35 psi
Sprinklers
325
972' - 9 1/2" 15.68 GPM7.84 psi
Sprinklers
340
972' - 9 1/2" 15.01 GPM7.18 psi
Sprinklers
339
972' - 9 1/2" 14.82 GPM7.00 psi
Sprinklers
338
5/6/2020 Page 1AutoSPRINK RVT v1.0  6:32:36PM@ M.E.P.CAD, Inc.
Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 




6' - 1 1/2"
-0.49 psi
0.43 psi
972' - 9 1/2"


























































Flow (q) from Route 5


















Flow (q) from Route 6




3' - 9 1/2" 0.06 psi
972' - 11"











10' - 2 1/2" 0.16 psi
972' - 11"


































































5/6/2020 Page 1AutoSPRINK RVT v1.0  6:32:37PMRA - L3 Commons@ M.E.P.CAD, Inc.
Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 
























































































109' - 11 1/2" 0.17 psi
934' - 5"

























































































Flow (q) from Route 13
184.89 GPM 3E(18' - 0"), TOR
120
1 FPS
5/6/2020 Page 2AutoSPRINK RVT v1.0  6:32:37PMRA - L3 Commons@ M.E.P.CAD, Inc.
Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 





















111' - 4 1/2" 0.05 psi
918' - 5"




















6' - 1 1/2"
-0.49 psi
0.43 psi
972' - 9 1/2"

















7.02 psi Route 2Total(Pt)
5' - 0"
973' - 11"
6' - 1 1/2"
-0.49 psi
0.44 psi
972' - 9 1/2"


























































Flow (q) from Route 7


















Flow (q) from Route 8
60.97 GPM T(10' - 0")
120
6 FPS
8.63 psi Route 3Total(Pt)
5' - 0"
973' - 11"
6' - 1 1/2"
-0.49 psi
0.45 psi
972' - 9 1/2"

















7.21 psi Route 4Total(Pt)
5/6/2020 Page 3AutoSPRINK RVT v1.0  6:32:37PMRA - L3 Commons@ M.E.P.CAD, Inc.
Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 




6' - 1 1/2"
-0.49 psi
0.45 psi
972' - 9 1/2"

















7.31 psi Route 5Total(Pt)
5' - 0"
973' - 11"
6' - 1 1/2"
-0.49 psi
0.46 psi
972' - 9 1/2"





























15.31 GPM T(8' - 0")
120
2 FPS
7.58 psi Route 6Total(Pt)
5' - 0"
973' - 11"
6' - 1 1/2"
-0.49 psi
0.46 psi
972' - 9 1/2"

















7.51 psi Route 7Total(Pt)
5' - 0"
973' - 11"
6' - 1 1/2"
-0.49 psi
0.47 psi
972' - 9 1/2"





























15.50 GPM T(8' - 0")
120
2 FPS
7.78 psi Route 8Total(Pt)
5' - 0"
973' - 11"
6' - 1 1/2"
-0.49 psi
0.48 psi
972' - 9 1/2"
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Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER



























C Factor or 
Roughness








Fixed Pressure Losses, when 
applicable, are added directly to (Pf) 















Flow (q) from Route 11


















Flow (q) from Route 12
63.72 GPM T(10' - 0")
120
6 FPS
9.42 psi Route 9Total(Pt)
5' - 0"
973' - 11"
6' - 1 1/2"
-0.49 psi
0.48 psi
972' - 9 1/2"

















7.92 psi Route 10Total(Pt)
5' - 0"
973' - 11"
6' - 1 1/2"
-0.49 psi
0.50 psi
972' - 9 1/2"

















8.24 psi Route 11Total(Pt)
5' - 0"
973' - 11"
6' - 1 1/2"
-0.49 psi
0.51 psi
972' - 9 1/2"





























16.20 GPM T(8' - 0")
120
3 FPS





































Flow (q) from Route 1
102.54 GPM 2E(18' - 0"), BFP
120
1 FPS
80.89 psi Route 14Total(Pt)
5/6/2020 Page 5AutoSPRINK RVT v1.0  6:32:37PMRA - L3 Commons@ M.E.P.CAD, Inc.
Date: 5/6/2020
Job Name: EMORY UNIVERSITY CAMPUS LIFE CENTER
Remote Area Number: RA - L3 Commons
1.51
Fittings Legend
BFP Backflow Preventer E 90° Elbow GV Gate Valve











Equivalent Pipe Lengths of Valves and Fittings (C=120 only)
Actual Inside Diameter





5/6/2020 Page 6AutoSPRINK RVT v1.0  6:32:37PMRA - L3 Commons@ M.E.P.CAD, Inc.
Pressure(psi) K-Factor(K) Flow(GPM)
Check Point Gauge Data
Report Description: Ordinary Hazard Group 1
Job Number: -
Inlet Static Pressure(psi) Elevation(ft)Gauge
83.10 psi 20.3 184.89 GPMBOR 106.00 psi 918' - 5"
77.02 psi 21.1 184.89 GPMTOR 99.93 psi 932' - 5"
5/6/2020 Page 1AutoSPRINK RVT v1.0  6:32:37PM@ M.E.P.CAD, Inc.
